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Introduction
Mid-Victorian
London
was
the
Western
world’s
most
populous
city,
with
almost
2.7
million
people
at
the
time
of the
1851
census,
and
3.9
million
twenty
years
later.
The
metropolis
was
already
suffering
from
traffic
jams
and
‘rush
hours’
by
the
sixties,
and
pea-soupers
worse
than
anyone
could
remember
-
“hideous,
vi-
cious,
cruel,
and
above
all
overwhelming,
”
exclaimed
Henry James
on
a
visit
in
1868,
“a
dreadful,
delightful
city.
”‘
But
by
the
end
of
our
period
it
was
recognisably
London.
The
creation
of
a
Metro-
politan
Board
of
Works
in
1855
effectively
unified
local
govern-
ment.
The
Board
completed
the
great
sewerage
systems,
built
the
Embankment
from
Chelsea
to
Blackfriars,
freed
many
toll
bridges
over
the
Thames,
cut
new
roads
and
established
the
fire
brigade.
In
his
classic
Portrait
of
an
Age,
G.
M.
Young
rhapsodised
over
this
conversion
of
“the
vast
and
shapeless
city
which
Dickens
knew
-
fog-bound
and
fever-haunted,
brooding
over
its
dark,
mysterious
river-
into
the
imperial
capital,
of
Whitehall,
the
Thames
Embank-
ment
and
South
Kensington”.2
The
frenetic
Western
metropolis
had
become
the
nerve
centre
of
an
industrial
empire
and,
judging
by
the
reaction
of
foreigners,
the
wonder
of
its
age.
Historical
works
are
sometimes
hard-put
to
justify
narrowing
their
focus,
and
rightly
so
if
this
means
losing
the
larger
picture.
My
problem
is
magnified,
since
I
intend
to
concentrate
not
only
on
three
decades
in
a
bustling
century,
but
on
a
single
city
at
its
centre
-
London.
Couple
this
with
the
fact
that
I
am
primarily
interested
in
the
development
of
a
science,
palaeontology,
and
one
might
be
excused
a
certain
trepidation.
Actually
the
outcome
is
not
so
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esoteric
after
all.
To
the
obvious
question,
Why
London
and
why
those
dates,
1850-1875?
I
would
answer
that
this
narrowing
is
crucial
if
we
want
to
relate
the
major
social
and
cultural
changes
to
the
‘deep
structure’
of
our
science.
Victoria’s
reign
was,
of
course,
immensely
long.
It
opens
“With
bishops
in
cauliflower
wigs
and
the
great
ones
of the
world
driving
in
coaches
with
footmen
behind,
it
ends
with
expensive
people
driving
in
motor
cars
and
a
leader
of
the
House
of
Commons
who
rode
a
bicycle”.3
And
behind
the
revolution
in
transport
lay
a
more
profound
social
transformation,
with
the
rise
of
suffrage,
democ-
racy,
the
middle
classes
and
organised
labour,
all
of
which
affected
in
an
indirect
but
no
less
real
way
the
passage
from
a
Georgian
Paleyite
world
deliberating
on
the
power,
wisdom,
and
goodness
of
God,
to
one
with
a
professionally-organised
bourgeoisie
probing
the
gen-
etic
basis
of
life.
Those
who
single
out
what
Kitson
Clark
calls
the
“High
Noon
of
Victorianism”,
generally
do
so,
in
the
first
instance,
on
economic
grounds.
Wedged
between
the
hungry
forties
and
socialist
eighties,
this
period
of
calm
has
been
likened
to
a
sunny
afternoon
sandwiched
between
a
stormy
morning
and
menacing
night
(a
metaphor
whose
worth
really
depends
upon
one’s
political
bent).
By
and
large,
it
was
a
time
of
peace
and
prosperity
for
most
sections
of
the
community,
even,
according
to
Kitson
Clark,
of
“secure
opulence”.
The
passing
of the
Chartist
storms
in
1848,
with
their
attendant
hopes
and
fears,
paved
the
way
for
the
eminently
respectable
age
of
Palmerston,
Disraeli,
and
Gladstone.
Workmen
at
last
hoped
to
better
their
lot
within
the
system,
and
even
though
the
interlude
lacked
any
major
reforms
until
1867
because
of
effete
government,
they
were
not
disappointed
(although
the
poorest
of
them
would
hardly
have
noticed
their
good
fortune).
The
boom
years
lasted
two
decades,
a
generation
of
the
Pax
Britannica
and
sterling
imperialism,
the
end
roughly
signalled
by
the
Franco-
Prussian
War
and
the
Depression
of
1873,
when
British
manufac-
turers
finally
began
to
face
stiff
competition
from
Western
Europe
and
the
United
States.
Needless
to
say,
such
a
synopsis
does
an
injustice
to
the
fine
texture
of
“High
Noon”
history,
smoothing
the
wrinkles
and
side-stepping
the
minor
crises,
crushing
and
compact-
ing
events
into
a
few
lines.
Nonetheless,
as
a
first
approximation
the
image
was
true
enough
for
W.
L.
Burn
to
title
his
study
of
the
mid-Victorian
period
The
Age
of
Equipoise.
We
begin
shortly
before
the
opening
of
that
national
showpiece,
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the
Great
Exhibition
of
1851.
This
symbolised
the
culmination
of
the
romantic
age
as
much
as
the
ascendancy
of
the
utilitarian,
commercial
middle-classes.“
So
it
is
no
coincidence
that
the
trans-
cendental
anatomy
of the
great
Richard
Owen
(himself
the
designer
of
dinosaurs
for
the
new
Exhibition
grounds
at
Sydenham
in
1854)
was
ceremoniously
jettisoned
in
the
fifties
by
the
‘young
guard’,
Herbert
Spencer,
T.
H.
Huxley,
and
their
circle,
whose
‘proleta-
rian’
science
prepared
the
ground
for
Darwin’s
Origin
of
Species
(1859).
Owen’s
Platonic
and
other-worldly
Archetype,
the
ideal
invocation
of
vertebrate
life,
was
ignominiously
traded
for
a
com-
mon-or-garden
ancestor.
And
the
tenacious
middle-class
popular-
isers
made
sure
it
was
seen
to
be
so
by
the
masses.
Huxley
and
the
physicist
John
Tyndall,
with
their
hardnosed
‘mercantile’
and
secular
approach,
deliberately
wooed
the
wage-earners,
the
sort
who
flocked
in
their
millions
to
gawp
at
the
antediluvian
mon-
sters
at
Crystal
Palace.
The
naturalism
the
young
guard
espoused
“was
the
ideology
of
rapidly
ascending
new
professional
groups
in
an
industrial
society",
say
sociologists
Barry
Barnes
and
Steven
Shapin
-
a
means
of
legitimising
a
new
secular
scientific
authority.
And
in
this
they
were
sustained
by
an
increasingly-powerful
bourgeoisie
“whose
commercial
and
industrial
activities
set
them
in
opposition
to
the
landed
interest
and
its
traditional
minions.”5
These
immense
changes
in
the
social
foundation
of
science
were
reflected
in
the
quick
capitulation
of
key
posts
within
universities
and
learned
societies
to
the
new
man.
Their
working
assumption
was
nature’s
uniformity
and
they
argued
persuasively
for
unbroken
physical
causation,
and
like
a
number
of
their
Christian
colleagues
supported
Darwin
and
the
higher
biblical
criticism
of
Essays
and
Reviews.
New
institutions
bore
witness
to
the
social
upheaval,
foremost
being
the
Museum
of
Practical
Geology
-
according
to
Bernard
Becker’s
Scientific
London
“the
best
example
in
this
country
of
what
a
museum
ought
to
be.
”"
The
building
was
rushed
to
completion
in
time
for
the
opening
of
the
Great
Exhibition
in
Hyde
Park.
It
stretched
from
Jermyn
Street
to
Piccadilly,
and
was
proudly
pro-
claimed
as
the
first
in
Britain
designed
specifically
as
a
scientific
institution.
Attached
to
it
were
the
research
laboratories
and
lecture
halls
of
the
Government
School
of
Mines.
Pre-eminently
utilita-
rian,
the
new
School
-
with
its
“factory
discipline
mentality",
as
Roy
Porter
recently
put
it
-
was
designed
not
only
to
train
students
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and
technologists,
but
to
provide
popular
lectures
to
working
men
“interested
in
the
progress
of
science
and
its
application
to
manufactures”,7
as
well
as
analyse
minerals
for
moderate
fees
and
construct
geological
maps.
Here
Huxley
was
to
teach,
as
were
a
number
of
others
among
the
young
guard,
including
the
botanist
J.
D.
Hooker
and
Tyndall
for
a
time
-
although
notoriously
Owen’s
attempt
in
1857
to
deliver
a
course
on
fossil
vertebrates
at
the
school
caused
such
a
furore
that
Huxley
formally
severed
all
relations
with
him
(Chapter
I).
By
our
period’s
end,
the
“late
afternoon”
(the
recurrent
metaphor
is
this
time
G.
M.
Young’s),
most
younger
London
scientists
called
themselves
“evolutionists".
The
extent
to
which
the
word
was
becoming
fashionable
was
brought
home
to
the
incorrigible
Owen,
when
he
gave
a
lecture
on
crocodile
modifica-
tion
to
the
Geological
Society
in
1878
which
avoided
it.”
On
the
whole,
though,
palaeontology
in
the
Depression
was
losing
its
“polemical
element”
-
and
with
it
popular
appeal,
as
Becker
discovered
when
he
dropped
in
on
one
of
Martin
Duncan’s
after-
noon
talks
at
the
Royal
Institution
in
1874.
Attendance
was
poor,
and
he
concluded
that
without
the
“controversial
spice",
the
kind
that
Owen
dished
up
at
the
time
of
the
Origin
and
Essays
and
Reviews,
the
subject
forfeited
its
“whilom
attractiveness”.
Then
again,
it
is
just
as
likely
that
the
emergence
of
career-orientated
geologists
like
Duncan,
a
coral
expert
from
King’s,
and
the
narrow
specialisation
which
was
coming
to
characterise
the
science,
left
amateurs
and
dabblers
feeling
helpless
and
unwelcome,
and
drove
popular
audiences
in
search
of
newer
pursuits.
Whether
the
period
saw
an
increase
in
the
number
of
fossils
shipped
to
London
I
do
not
know;
certainly
crates
seemed
to
be
arriving
in
Bloomsbury
in
ever
increasing
numbers
from
the
colonies
(particularly
South
Africa,
New
Zealand,
and
Australia),
and
my
impression
is
that
the
“Coal
age”
vertebrates
deposited
in
Jermyn
Street
increased
considerably,
as
one
might
have
expected
given
Britain’s
predominant
mining
interests.
When
Darwin
joyously
exclaimed
to
Wallace
in
1876
“What
progress
Palaeontol-
ogy
has
made
during
the
last
twenty
years!”"
he
mostly
had
in
mind
new
evidence
for
geographical
distribution
and
probably
the
use
of
key
fossils
to
patch
up
the
geological
record.
But
when
the
visiting
Philadelphian
Edward
Drinker
Cope
two
years
later
called
London
a
palaeontological
Babylon
he
was
referring
to
the
sheer
quantity
of
Introduction
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fossils.
The
national
collections
evidently
surpassed
those
in
Ger-
many
early
on,
for
in
1860
the
Swiss
histologist
Albert
von
Kolliker
warned
Huxley
of
an
impending
visit
“as
I
am
very
needful
of
information,
with
regard
to
fossils,
and
as
I
can
get
this
nowhere
better
than
in
London.
”‘°
It
might
be
guessed
that
I
have
no
great
love
for
merely
cata-
loguing
collections.
Nor
am
I
easy
about
the
sort
of
inductivist
approach
which
sees
changing
theories
of
life
depend
necessarily
on
new
fossil
finds,
or
which
views
historical
progression
solely
through
the
increasing
knowledge
of
fossils
themselves.
The
advantage
of
Martin
Rudwick’s
Meaning
of
Fossils
was
that
it
taught
us
to
place
contemporary
interpretations
within
their
philosophical
context,
and
when
we
likewise
bring
social
concerns
to
the
fore
the
way
is
open
for
a
broader
analysis
of
Victorian
trends
that
avoids
the
Whiggishness
of
older
accounts."
Rudwick’s
compass
was
wide,
from
the
Renaissance
to
Victoria’s
reign;
my
scope
is
a
mere
thirty
years
or
so,
which
will
allow
me
to
delve
more
deeply
into
specific
controversies
and
their
foundations.
The
practical
upshot
of
this
approach
is
--
to
take
an
example
-
that
I
have
not
féted
Archaeop-
teryx,
nor
accorded
it
the
decisive
role
so
often
encountered
in
partisan
histories
(too
many
tracts
for
their
times
have
plundered
history
to
support
a
modern
evolutionary
view).
The
situation
in
Darwin’s
day
was
inestimably
more
complex,
and
I
shall
argue
that
the
importance
of
Archaeopteryx
lay
in
its
use
to
rival
social
factions
with
conflicting
strategies:
in
short,
it
was
seen
through
different
eyes
and
satisfactorily
accommodated
in
a
number
of
divergent
ways.
Not
only
could
the
interpretation
of
individual
fossils
vary
with
covert
social
factors,
but
in
some
cases
even
the
restored
fossil
animals
(such
as
Owen’s
quadrupedal
dinosaurs
at
Crystal
Palace
and
Huxley’s
bird-like
rivals)
were
built
to
‘social’
specifications,
i.e.
they
were
designed
for
use,
to
support
contrasting
scientific
claims.
They
betrayed
their
builders’
intent
and
so
provide
us
with
a
perfect
case
study
in
cultural
impact.
Whether
or
not
I
am
right
in
detail,
this
surely
is
a
more
equitable
way
of
tackling
Victorian
palaeontology
-
not
as
following
a
‘true’
or
‘erroneous’
path,
or
failing
miserably
to
comprehend
the
nature
of
long-extinct
life
because
the
twentieth
century
has
arrived
at
different
conclusions
(such
unbridled
Whiggism
is
anyway
unfashionable
in
science
history‘2),
but
as
demonstrating
that
contemporary
science
was
in
accord
with
the
cultural
norms
of the
age.
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For
this
reason,
and
despite
the
obvious
dangers,
I
have
found
it
constructive
to
focus
on
the
shift
in
power
from
the
romantic
Owen
to
up-and-coming
“professionalisers”
like
Huxley
and
his
protégé
W.
H.
Flower,
who
began
their
careers
in
the
fifties.
Despite
the
comparative
affluence
of the
period,
there
was
little
money
and
less
prestige
in
‘pure’
research
at
this
time.
Until
the
shift
to
collectivism
in
the
seventies,
which
manifested
throughout
society,
from
politi-
cal
to
scientific
organisation,
there
was
no
centrally-funded
body
scientific
as
such
(unless
it
be
the
Royal
Society
or
British
Associa-
tion).
With
individualism
the
dominant
creed
(and
vigorously
supported
by
Spencer),
scientists
found
Treasury
funding
notori-
ously
difficult
to
obtain.
Flower
once
complained
that
he
“could
make
more
thousands
as
a
surgeon
than
he
ever
would
hundreds
as
a
man
of
science.
”‘3
The
“professionalisers”,
in
tune
with
the
times,
set
out
to
change
all
this,
campaigning
for
Government
support
and
State
funding.
They
were
almost
all
Londoners
by
birth
or
choice;
something
certainly
true
of
that
“open
conspiracy",
the
x
Club
(a
group
of
Huxley’s
intimates,
devoted
“to
science,
pure
and
free,
untrammelled
by
religious
dogma”,“
who
dined
together
once
a
month
at
St
George's
Hotel
in
Albemarle
Street).
Huxley
was
born
above
a
butcher’s
shop
in
Ealing,
Hooker
was
Assistant
and
after-
wards
Director
at
Kew
Gardens,
the
Orangeman
Tyndall
had
stepped
into
Faraday’s
shoes
at
the
Royal
Institution.
Spencer
was
an
individualist
in
more
senses
than
one,
reflected
in
the
fact
that
he
worked
for
a
while
on
The
Economist,
but
he
did
share
the
group’s
naturalistic
and
secular
leanings.
It
was
difficult
to
devote
oneself
full-time
to
research
in
the
provinces,
at
least
without
private
means,
even
supposing
museum
materials
to
exist.
One
might,
at
most,
hope
to
live
off
writing
or
a
profitable
practice
and
take
up
fossils
as
a
hobby
(although
the
toll
this
double
life
took
on
Gideon
Mantell’s
health
and
marriage
should
have
been
a
caution
to
all).
Even
so,
being
out
of
personal
touch,
provincial
scientists
might
have
found
professional
recognition
much
harder
to
come
by.
Take
the
case
of
the
young
Unitarian
physiologist
W.
B.
Carpenter.
He
felt
hopelessly
isolated
in
Bristol.
“Living
as
I
do,
”
he
lamented
in
a
letter
to
Owen
in
1842,
“so
completely
out
of
the
way
of
know-
ing
what
is
being
done
in
Science,
except
through
the
ordinary
journals,
I
am
always
uncertain
if
I
am
really
working
to
any
advantage”.‘5
As
a
result
Carpenter
uprooted
his
family
and
made
the
uncertain
journey
to
London,
where
he
became
eminently
Introduction
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successful,
befriending
Huxley,
teaching
at
University
College,
and
in
1856
being
elected
Registrar
of the
University.
Carpenter’s
support
for
Huxley
in
the
fifties
and
sixties
brings
me
to
my
last
point.
Although
x
Club
agitation
was
primarily
for
secular
and
naturalistic
ends,
it
enjoyed
the
backing
of
many
young
Christian
biologists
in
the
city.
Carpenter
for
one,
the
Methodist
anatomist
and
proverbial
boffin
W.
K.
Parker
for
another,
and
of
course
the
Broad
Churchman
Flower,
arguably
the
best
museum
curator
last
century:
all
shared
Huxley’s
financial
fears
and
“profes-
sionalising”
concerns.
All
wanted
Natural
History
knocked
into
shape
as
a
professional
(i.e.
reputable)
discipline,
which
invariably
meant
ousting
the
spider-stuffers,
country
parsons
and
the
like.
Christian
surgeons,
the
affable
Flower
and
Huxley’s
Calvinistic
colleague,
J.
W.
Hulke,
who
did
so
much
of
the
palaeontological
donkey
work,
admittedly
kept
a
low
profile,
nevertheless
their
presence
was
probably
crucial.
From
this
fact
alone
it
should
be
clear
that
what
we
are
investigating
is
not
the
wearisome
‘warfare’
history
of
old.
Never
was
it
simply
a
matter
of
Church-baiting
rationalists
triumphing
over
religious
obscurantism,
but
a
more
subtle
attempt,
jointly
undertaken
by
‘agnostics’,
deists
and
some
Christians,
to
professionalise
science
and
put
it
at
the
disposal
of the
mercantile
middle
classes.
Hence
the
inevitable
opposition
of
the
Oxbridge
dons,
in
the
service,
so
to
speak,
of
the
traditionally
antagonistic
landed
party,
with
its
diametric
social
and
moral
order.
Not
to
put
too
fine
a
point
on
it,
the
debate
-
even
as
it
affected
palaeontology
-
was
probably
as
much
about
the
kind
of
social
order
that
should
prevail,
democratic
or
aristocratic,
as
whether
natural
theology
still
had
a
place
in
evolutionary
theory,
although
in
the
final
analysis
the
two
factors
will
undoubtedly
be
found
to
be
inextricably
related.
So
my
strategy,
broadly
speaking,
will
be
to
investigate
how
far
abstruse
debates
over
mammal
ancestry
or
dinosaur
stance
reflected
the
cultural
context
and
the
social
commitment
of the
protagonists,
and
as
a
result
to
determine
the
extent
to
which
ideological
in-
fluences
penetrated
palaeontology
to
shape
it
at
both
the
conceptual
and
factual
level.
I
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Huxley
was
described
by
Darwin
as
his
“devil’s
disciple”
and
Richard
Owen
once
rated
“England’s
greatest
comparative
anat-
omist”.
The
two
men
were
acknowledged
world
leaders
in
palaeontology;
they
worked
within
a
mile
of
one
another
for
the
best
part
of
thirty
years,
and
yet,
the
physiologist
Michael
Foster
admitted
in
1869,
had
they
tried
to
co-author
a
Principles
of
Biology
they
would
never
have
got
past
the
title.‘
Their
irreconcilable
differences
are
the
subject
of
this
chapter
-
differences,
mistrust,
and
finally
hatred
which
left
neither
man
able
to
speak
to
the
other
for
three
decades.
This
would
be
relatively
uninteresting,
however,
if
it
did
not
form
the
basis
of
a
deeper
study
of
the
way
social
and
cultural
factors
can
shape
science
itself.
So
we
will
use
the
growing
acrimony
as
an
entrée
into
the
social
construction
of
palaeontology,
like
a
wedge,
as
it
were,
to
open
up
the
wider
aspects
of
its
conceptual
foundation.
In
this
respect,
we
can
expect
some
help
from
the
sociologists
of
knowledge,
in
particular,
from
the
thesis
of
Barry
Barnes,
Steven
Shapin,
and
the
Edinburgh
School,
that
ideas
can
be
used
as
tools
by
social
factions
to
further
their
own
interests.
(Only
in
our
case,
the
‘ideas’
are
likely
to
be
in
more
concrete
form,
as
in
the
case
of
fossil
reconstructions.)
We
will
also
take
a
fresh
look
at
the
problem
of
personalities,
while
trying
to
avoid
the
obvious
pitfalls
of
the
psychological
approach.
Too
often,
wider
social
concerns
have
been
obscured
by
historians
preoccupied
with
reslaying
the
slain,
who
drag
personalities
to
the
fore
and
use
character
assassination
in
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of a
fuller
contextual
understanding.
Perhaps
this
is
excusable
in
Owen’s
case;
it
is
not
easy
to
love
a
man
who
recalled
Cuvier’s
prophecy
of
a
future
Newton
of
Natural
History
and
practically
offered
himself
for
the
post 2
Nothing
was
more
calculated
to
instil
angry
misgivings
in
contemporaries,
and
in
none
more
than
Hux-
ley,
who
recognised
Owen
as
“the
superior
of
most”
but
was
galled
by
his
refusal
to
let
anyone
forget
it.
Since
it
was
Huxley's
circle
which
rewrote
much
of
Victorian
science
history,
we
have
the
daunting
task
of
sweeping
aside
the
partisan
myths.
Owen
lived
to
be
88,
was
still
publishing
in
the
1880s
and
died
only
in
1892.
In
the
later
years
he
was
treated
as
the
Grand
Old
Man
of
British
biology,
a
sort
of
palaeontological
Gladstone.
In
fact
he
died
just
three
years
before
Huxley,
and
our
job
is
not
made
any
easier
by
Owen’s
Reverend
grandson
asking
Huxley
to
round
off
The
Life
of
Richard
Owen
with
an
account
of
grandfather’s
character
and
achievements
(to
make
it
“as
impartial
8:
authentic
as
possible”,
he
explained’).
Huxley
was
astonished
and
politely
refused
the
first
part
on
the
grounds
that
“I
was
never
in
your
grandfather’s
house
nor
he
in
mine:
and
I
doubt
if
we
met
in
private
society
more
than
half
a
dozen
times".
On
the
second,
Owen’s
“scientific
labours”,
he
did
contri-
bute
a
chapter,
straining
to
be
fair
but
letting
the
strain
show,
and
fully
expecting
“poor
old
Richard’s
ghost”
to
haunt
him
for
his
efforts.
Our
first
task
will
be
to
examine
the
problems
facing
scientists
in
the
crucial
years,
1850-1859,
i.e.
prior
to
the
publication
of
Dar-
win’s
Origin,
which
should
give
us
the
material
to
tackle
the
development
of
Owen’s
palaeontology
in
the
next
chapter.
We
will
then
be
in
a
position
to
discuss
the
wider
social
issues
and
transcend
the
naive
view
that
Owen’s
dissent
from
Darwinism
stemmed
from
bigotry
or
obscurantism.
The
task
is
formidable.
An
inordinate
amount
of
sympathy
is
needed
in
dealing
with
Owen.
His
thought
might
represent
“a
milestone
in
the
history
of
biology”,‘
as
Roy
MacLeod
says,
but
with
the
man
“both
feared
and
hated”
his
contemporaries
often
found
themselves
unable
to
separate
their
feelings
for
him
from
their
judgment
of
his
science.
Clearly
the
time
is
long
past
for
a
thorough
re-examination;
we
need
to
reconsider
the
dogmas
of the
older
generation
of
partisans,
those
who
seized
on
Huxley’s
indict-
ment
to
build
a
damning
case.
Owen
was
“a
social
experimenter
with
a
penchant
for
sadism
and
mystification”
in
William
lrvine’s
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Angels,
and
Victorians;
his
flagrant
professional
misconduct
“dictated
by
an
arrogance
and
jealousy”
according
to
Darwin’s
biographer
Sir
Gavin
de
Beer.
While
not
necessarily
doubting
these
subjective
statements,
one
yearns
for
a
more
productive
way
of
treating
the
inflamed
situation.
And
one
which,
to
be
fair,
allows
us
to
investigate
the
action
of
vested
interests,
not
only
in
Owen’s
case,
but
Huxley’s
also.
Both,
after
all,
were
out
to
build
a
socially-
useful
science,
even
if
each
served
a
different
section
of
society.
So
Huxley’s
fears,
compensating
strategies,
and
their
social
repercus-
sion
must
bear
equally
close
scrutiny.
This
is
especially
necessary
as
in
the
past
Huxley
has
been
pictured
as
ideologically
untainted,
or
nearly
so
-
on
the
‘right’,
i.
e.
evolutionary,
path
and
therefore
guided
by
the
highest
motives,
the
search
for
truth.
We
learn
that
he
was
blocked
or
hounded
at
every
turn;
and
with
Owen
notoriously
pictured
as
at
best
untrustworthy
and
at
worst
treacherous,
morally
indignant
evolutionist-historians
have
had
a
field
day
denouncing
him
as
an
“aggressor”.
Leonard
Huxley
used
chilling
prose
to
describe
his
father
“dealing
a
blow
which
would
weaken
the
authority
of
the
aggressor”,5
and
in
the
Cold
War
years
when
Irvine
and
de
Beer
were
writing
this
became
the
fashionable
attitude.
But
it
lacked
a
certain
sophistication
and
did
little
to
further
our
understanding
of
the
great
under-
currents
of
Victorian
thought,
or
of
the
industrial
and
economic
movements
which
were
changing
the
face
of
science.
Manuscript
sources
at
our
disposal
(Owen’s
twenty-seven
volumes
of
letters
are
housed
at
the
Natural
History
Museum
in
South
Kensington,
and
Huxley’s
just
along
the
road
at
Imperial
College),
make
it
relatively
easy
to
dismiss
the
wilder
claims
-
that
an
obstreperous
Owen
tried
a
number
of
dirty
tricks
to
forestall
Huxley
(de
Beer)
or
prevent
him
publishing
(Huxley’s
biographer
Cyril
Bibby).
Oddly,
after
so
much
time,
feelings
still
run
high
against
Owen.
Recently
Michael
Ruse
in
The
Darwinian
Revolution
(1979)
had
the
temerity
to
turn
historiography
on
its
head
and
suggest
that
from
the
first
Huxley
had
“hounded
the
older
man”."
Not
to
be
rudely
inverted,
Michael
Ghiselin
in
a
review
vigorously
restated
the
traditional
case:
“The
fact
remains
that
Darwin’s
bulldog
was
kicked
when
he
was
a
puppy.
One
would
only
expect
him
to
fang
the
malefactor
whenever
the
opportunity
presented
itself.”
But
unpublished
sources
throw
considerable
doubt
on
whether
such
neat
and
simple
solutions
will
ever
be
found.
Personal
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animosity
there
was,
but
merely
to
determine
who
struck
the
first
blow
is
surely
futile,
without
at
least
asking
why,
which
should
expose
the
mitigating
circumstances.
My
strategy
for
the
moment
is
to
concentrate
on
the
financial
and
professional
worries
suffered
by
a
good
many
scientists
in
the
fifties,
and
the
frustrations
these
caused.
This
will
allow
us
to
connect
in
later
sections
with
one
of
sociology's
current
concerns:
the
incipient
professionalisation
of
science
in
the
mid-Victorian
period.
What
does
emerge
from
manuscript
evidence
is
a
picture
of
personal,
professional
and
scientific
frustrations
of
immense
com-
plexity
and
demanding
more
subtle
treatment
than
has
hitherto
been
accorded.
The
Roots
of
Antagonism
He
is
not
referable
to
any
“Archetype”
of
y
the
human
mind
with
which
I
am
acquainted.
Huxley
on
Owen’s
mentality,
in
a
letter
to
Edward
Forbes,
27
November
1852.7
Richard
Owen
(1804-1892)
was
physically
distinguished:
a
“tall
man
with
great
glittering
eyes",
Thomas
Carlyle
called
him,
which
was
a
polite
way
of
putting
it,
since
young
Huxley
saw
him
as
a
“queer
fish,
more
odd
in
appearance
than
ever”.“
A
product
of
Lancaster
Grammar
and
the
Medical
Schools
of
Edinburgh
Uni-
versity
and
St
Bartholomew’s
Hospital,
Owen
eventually
settled
in
the
“happy
Fields”
of
Lincoln’s
Inn,
at
the
Royal
College
of
Surgeons,
marrying
the
daughter
of
William
Clift,
his
predecessor
in
the
Hunterian
Chair.
He
was
nothing
if
not
industrious,
and
living
quarters
above
the
Museum
enabled
him
to
work
through
the
night
when
needs
arose.
He
published
prolifically
throughout
the
thirties
and
forties:
on
the
deceased
inmates
of
the
Zoological
Gardens,
the
reproductive
organs
of
marsupials
and
monotremes
from
the
Australian
colonies,
on
the
great
apes,
dinosaurs,
and
the
extinct
Hightless
birds
of
New
Zealand.
Yet
throughout
his
work
there
was
a
leit-motif
in
the
radical
thirties
Owen,
like
so
many
contemporaries,
wrote
specifically
to
repudiate
the
heresy
of
trans-
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mutation,
structuring
his
ideas
on
apes,
dinosaurs
and
the
platypus
accordingly
(a
subject
we
will
return
to).
By
the
mid-fifties,
he
had
been
two
decades
as
Hunterian
Professor,
with
“a
European
reputa-
tion,
second
only
to
that
of
Cuvier”.°
Flower
saw
him
at
his
“zenith”
in
1856
and
commanding
considerable
respect
from
con-
tinentals.
Yet
the
financial
rewards
were
few:
a
Hunterian
salary
of
£300
p.a.,
which
in
the
words
of historian
Geoffrey
Best
“did
not
carry
a
family
man
far
up
the
slopes
of
gentility”,
topped
up
by
a
Civil
List
pension
of
£200
arranged
by
Sir
Robert
Peel.
This
might
have
been
better
than
average
for
English
science,
but
it
still
only
amounted
to
what
an
Assistant
Clerk
in
the
civil
service
could
expect
to
earn.
And
in
other
ways
Owen
was
luckier
than
most,
having
been
presented,
for
example,
with
Sheen
Lodge
in
Rich-
mond
Park
by
Queen
Victoria
in
1852.
For
all
that,
Owen
was
uncomfortable
at
the
College
during
the
fifties,
and
desperate
to
transfer
to
the
Natural
History
Department
of the
British
Museum.
The
exact
reasons
are
in
doubt;
according
to
Huxley,
Clift
had
freed
Owen
from
the
drudgery
of
administra-
tion,
giving
him
more
time
to
research
unhampered,
“but
after
Clift’s
retirement,
things
began
to
get
in
a
dreadful
muddle
which
caused
the
disagreements
with
the
Council
of
the
College
that
led
Owen
to
move
heaven
and
earth
to
get
the
appointment
made
at
the
British
Museum.”‘°
A
vacancy
had
arisen
at
the
museum
in
1851,
and
some
even
wondered
“whether
the
whole
establishment
had
better
not,
quoad
Zoology,
be
remodelled
and
placed
under
Owen’s
superintendence.
”
Something
similar
was
in
fact
to
happen,
but
not
for
another
five
years.
Huxley,
fresh
from
his
four-year
survey
expedition
to
New
Guinea,
was
astounded
at
the
“heartburnings
and
jealousies
about
this
matter”.
Evidently
those
ensconced
in
the
museum
feared
an
erosion
of
their
power
and
it
was
thought
that
uproar
would
ensue
if
Owen
got
the
job.
Instead
the
post
fell
to
George
Waterhouse,
who
had
the
backing
of
the
influential
geolo-
gist
Charles
Lyell;
and
Owen,
ostensibly
for
financial
reasons
(it
paid
less),
withdrew
and
disclaimed
all
interest,
although
apparently
remaining
on
the
best
of
terms
with
Waterhouse.
This
was
Hux-
ley’s
first
taste
of
corridor-politics
and
it
both
intrigued
and
ap-
palled
him,
his
letters
to
W.
S.
Macleay
in
Sydney
and
his
sister
in
Tennessee
becoming
full
of
hearsay
and
horror
stories
about
such
machinations.
The
problem
is
to
evaluate
Huxley’s
judgments
rather
than
repeat
24
Archetypes
and
Ancestors
his
words
verbatim,
and
this
means
setting
them
against
a
framework
of
his
own
social
and
scientific
preconceptions.
Con-
centrating
on
the
year
,
for
instance,
we
find
that
the
twenty-six
year-old
was
obless
and
almost
penniless
as
he
watched
Owen
angle
for
the
plush
Bloomsbury
position,
a
circumstance
which
might
explain
his
lack
of
sympathy.
In
the
same
year,
Owen
had
published
a
damaging
critique
of
Lyell’s
science
in
the
Quarterly
Review,
regretting
that
a
man
in
Lyell’s
position
should
have
sunk
to
special
pleading
on
behalf
of
a
redundant
steady-state
geology,
and
refut-
ing
his
claim
that
the
fossil
record
showed
no
progressive
trends.“
Lyell
was
furious,
probably
half-believing
Mantell,
who
told
him
that
Owen’s
“spite”
was
retaliation
for
having
backed
Waterhouse
for
the
British
Museum.
But
we
must
remember
that
Owen
spoke
for
many
geologists
in
1851
(Darwin
included),
whereas
Huxley
was
that
rare
breed,
a
Lyellian
non-progressionist
(Chapter
3),
which
might
help
explain
why
he
took
the
review
amiss.
So
we
should
beware
of
criticising
Owen
solely
on
Huxley’s
say
so.
Finally,
Owen
had
become
embroiled
in
a
bitter
priority
dispute
with
Mantell
that
year
over
who
was
to
describe
Telerpeton,
a
fossil
reptile
disinterred
from
the
Elgin
sandstones
of
Scotland.
Owen
rushed
into
print
leaving
Mantell
seething;
one
lampoon
went
so
far
as
to
suggest
that
the
affair
“worrited
him
to
death"
(actually,
a
long-standing
spinal
injury
had
left
him
“almost
frantic
with
pain”
and
destined
for
a
melancholy
life
sniffing
chloroform
before
dying
in
1852).
This
of course
is
the
reason
why
he
attributed
base
motives
to
Owen
in
the
Waterhouse
incident,
and
why
Huxley
should
single
Mantell
out
as
Owen’s
“arch-hater".
However,
the
rights
and
wrongs
of
the
case
are
far
from
clear
cut.
Indeed,
Michael
Benton,
who
specialises
in
Elgin
reptiles,
has
recently
reinterpreted
it
as
a
bureaucratic
mix-up
after
discovering
that
in
fact
both
Owen
and
Mantell
had
been
asked
to
notice
the
fossil,”
all
of
which
suggests
that
they
were
really
the
victims
of
circumstance
and
their
own
obsessive
natures.
But
to
my
way
of
thinking
what
ruffled
most
feathers
was
not
Owen’s
alleged
unethical
conduct
so
much
as
his
callous
indifference.
With
Mantell
barely
cold
in
his
grave,
the
Literary
Gazette
carried
an
atrocious
obituary,
thought
to
have
been
by
Owen,
which
desecrated
the
poor
man’s
remains
and
churlishly
pointed
up
Mantell’s
“overweening
estimate”
of
his
own
import-
ance
-
a
tasteless
piece
which
in
all
probability
lost
Owen
the
Presidency
ofthe
Geological
Society
that
year.
‘“
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Such
“literary
pettifogging”
was
the
way
the
scientific
world
evidently
looked
to
Huxley
in
the
early
1850s:
the
corridors
of
power
whispering
with
intrigue
and
jealousy,
necessitating
those
“little
stratagems”
which
at
once
horrified
and
delighted
him.
“And
yet
withal
you
will
smile
at
my
perversity”,
he
told
his
sister,
“I
have
a
certain
pleasure
in
overcoming
these
obstacles,
and
fighting
these
folks
with
their
own
weapons”“
-
an
admission
which
tells
us
a
good
deal.
Not
only
was
he
intimately
aware
of the
politicking
in
high
places,
but
was
willing
to
play
the
game.
Thomas
Henry
Huxley
(1825-1895)
was
twenty-one
years
Owen’s
junior,
a
fact
one
is
apt
to
forget.
It
meant
that
he
missed
the
conservative
scientific
reaction
during
the
trouble-torn
thirties,
still
being
at
school
in
Ealing,
while
from
1846-1850
-
when
Owen
attempted
to
romanticise
British
biology
against
a
backdrop
of
Chartist
agitation
-
the
young
Huxley
was
an
Assistant
Surgeon
RN
on
equatorial
shores,
or
investigating
drifting
marine
life
from
the
decks
of
HMS
Rattlesnake.
For
four
years
after
his
return
he
faced
the
uphill
struggle
to
become
established,
and
was
driven
to
almost
schizoid
extremes.
At
times
he
was
brash
and
self-assured
(what
other
Assistant
Surgeon
would
go
straight
to
the
First
Sea
Lord
and
demand
money?),
at
others
racked
with
doubt
and
despondent
at
the
lack
of
pay
or
prospects.
Huxley’s
attempt
to
become
established
provides
a
fascinating
case
study.
He
was
in
a
precarious
position,
torn
between
social
subservience
and
professional
integrity:
dependent
on
senior
scien-
tists,
who
held
the
purse
strings
and
whose
voice,
as
Forbes
said
of
Owen,
was
“of
importance
in
all
Government
matters”,
while
simultaneously
and
often
tactlessly
engaged
in
demolishing
what
he
considered
the
tattered
superstructure
and
antiquated
metaphysics
of
‘official’
science.
Look
first
at
the
way
Huxley
tugged
at
the
purse
strings.
He
needed
two
or
three
hundred
pounds
to
work
up
his
Rattlesnake
researches,
but
was
having
excruciating
difficulty
in
obtaining
it.
The
Royal
Society
did
receive
a
Government
grant
of
.£1000
a
year
but
turned
him
down
in
because
he
was
still
in
the
Service,
which
made
it
the
Admiralty’s
duty
to
finance
publication.
So
he
switched
targets
and
for
two
fruitless
years
harangued
their
Lordships.
Then,
about
6
November
1852
he
asked
Owen
for
another
testimonial,
this
time
to
send
direct
to
the
Secretary
of
State
26
Archetypes
and
Ancestors
(Walpole).
After
ten
days
there
was
no
sign
of
it,
and
an
irritable
Huxley
was
consoled
by
Forbes:
“Ask
Owen
again.
I
do
not
think
the
forget
is
intentional
&
am
very
sorry
to
hear
of
it
because
I
regard
it
as
an
unpleasant
symptom
of
the
physiological
condition
of
Owen’s
memory.
”‘5
So
Huxley
dropped
Owen
a
reminder,
and
on
the
27th
reported
to
Forbes
on
the
upshot:
I
Wrote
to
him
as
you
advised
and
got
no
answer
whatever.
Of
course
I
was
in
a
considerable
rage.
I
then
on
the
fourth
day
afterwards,
met
him.
I
was
going
to
walk
past,
but
he
stopped
me,
and
in
the
blandest
and
most
gracious
manner
said,
‘I
have
received
your
note.
I
shall
grant
it.’
The
phrase
and
the
implied
condescension
were
quite
‘touching’
-
so
much
that
if
I
stopped
a
moment
longer
I
must
knock
him
into
the
gutter.
I
therefore
bowed
and
walked
off.
This
was
last
Saturday.
Nothing
came
on
Monday
or
on
Tuesday,
but
on
Wednesday
morning
l
received
“with
Prof.
Owen’s
best
wishes",
the
strongest
and
kindest
testimonial
any
man
could
possibly
wish
for!
I
could
not
have
dictated
a
better.
I
im-
mediately
sent
a
copy
to
Mr
Walpole.
Now
is
not
this
a
most
incomprehensible
proceeding?
I
gave
up
any
attempt
to
comprehend
him
from
this
time
forth.
Forbes
reluctantly
agreed
and
puzzled
over
Owen’s
psychology:
He
is
certainly
one
of
the
oddest
beings
I
ever
came
across
&
seems
as
if
he
was
constantly
attended
by
two
spiritual
policemen,
the
one
from
the
upper
regions
&
the
other
from
the
lower
-the
one
pulling
him
towards
good
impulses
8:
the
other
towards
evil.
As
I
believe
men’s
bad
qualities
in
3
out
of
5
instances
are
generated
in
the
stomach
I
lay
many
of
O--s
various
eccentricities
to
the
charge
of
his
ill
health.
He
has
very
much
that
is
good
&
kind
in
him,
with
all
his
faults.
One
can
appreciate
Huxley’s
frustration
and
rage;
for
two
years
he
had
tried
every
avenue
to
obtain
his
money.
Cajoling
Edward
Sabine
of
the
Royal
Society
and
the
First
Sea
Lord
had
proved
equally
futile,
even
with
the
backing
of
Owen
and
Forbes.
Looked
at
from
Owen’s
side,
however,
things
take
a
different
hue.
This
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testimonial
was
one
of
a
string
he
had
unstintingly
provided
the
young
anatomist.
It
was
largely
Owen’s
doing
-
he
appealed
direct
to
the
Lords
Commissioners
-
that
Huxley
was
transferred
to
the
Guard
Ship
Fisguard
berthed at
Woolwich
in
the
first
place“’,
which
effectively
allowed
him
leave
of
absence
on
half-pay
to
write
up
his
researches.
-
Huxley’s
frustration
was
compounded
by
his
failure
to
obtain
any
teaching
post
throughout
the
period
1850-1854.
At
each
attempt,
Owen
backed
him
to
the
hilt.
Huxley
tried
for
Toronto
in
late
,
which
was
paying
the
Hunterian-equivalent
of
£300
p.a.
,
and
Owen
testified
in
glowing
terms
to
his
“high
learning”
and
“skill
as
an
original
observer”.
Again,
on
30
October
1852
he
praised
the
“philosophical
spirit”
of
Huxley's
memoirs
in
an
abort-
ive
effort
to
push
him
into
the
Aberdeen
chair."
Note
the
date
-
exactly
a
week
before
that
request
for
a
grant
testimonial
which
Owen
failed
to
supply
with
the
necessary
haste.
Well
might
he
have
been
getting
a
little
lax,
with
requests
arriving
a
week
apart.
Supplying
the
young
anatomist
with
references
had
become
routine;
he
had
been
doing
it
for
two
years,
to
no
avail.
For
his
part,
Huxley
was
getting
desperate,
and
his
utter
inability
either
to
obtain
money
from
the
Exchequer
or
an
academic
post
left
him
bitter
and
in
two
minds
whether
to
emigrate.
His
finances
had
remained
precarious
since
arriving
home
from
New
Guinea
a
hundred
pounds
in
debt.
It
had
been
two
years
since
he
had
seen
his
fiancée,
and
he
badly
needed
a
paying
position
in
order
to
bring
her
over
from
Australia.
“Sometimes
I
am
half
mad
with
the
notion
of
burying
all
my
powers
in
a
mere
struggle
for
a
livelihood”,
he
wrote
to
her
that
August.
“Sometimes
I
am
equally
wild
at
thinking
ofthe
long
weary
while
that
has
passed
since
we
met.
”‘”
What James
Paradis
in
his
important
study
T.
H.
Huxley:
Man’s
Place
in
Nature
(1978)
identifies
as
Huxley’s
“chronic
mental
depressions
and
collapses,
his
sense
of
isolation
and
trauma",
was
already
in
evidence.
He
began
to
doubt
his
scientific
vocation,
and
once
even
talked
of
“having
failed
in
the
whole
purpose
of my
existence".
In
April
he
weathered
the
shock
of
his
mother’s
sudden
death,
only
to
watch
his
father
become
“completely
imbecile"
and
lose
any
feeling
“beyond
a
vegetative
existence”.
He
reached
a
state
of
mental
exhaustion.
Despite
official
recognition
-
an
FRS
before
the
age
of
26,
praise
for
his
papers,
and
the
accolade
of
a
Royal
Medal
in
1852
-
he
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desperately
poor.
“I
can
get
honour
in
Science,
but
it
doesn't
pay,
and
‘honour
heals
no
wounds’.”
He
was
naturally
sensitive
to
Owen’s
condescending
attitude,
growing
resentful
and
in
the
end
suspicious.
Indeed,
the
continuing
indictment
of
Owen,
“infamous
to
the
backstairs
of
science”,
partly
follows
from
Hux-
ley’s
accusing
finger.
He
imagined
this
“particular
friend"
pooh-
poohing
one
paper
“to
a
dead
certainty”
should
it
fall
his
way”
(not
in
itself
paranoic:
with
Huxley
tearing
the
heart
out
of
Owen’s
prized
theses,
he
might
have
expected
hefty
opposition).
Nonethe-
less,
from
such
stuff
are
myths
made.
What
was
simply
a
fear
became
something
more
in
the
hands
of
historians.
Bibby
imagined
that
“the
increasingly
jealous
Owen”
had
actually
“tried
to
prevent
publication”,
a
spurious
leap
which
reinforces
the
whole
wretched
stereotype.
At
the
same
time
Huxley
envisaged
Owen
putting
up
‘No
poachers’
notices
around
his
preserve,
barring
admission
to
aspiring
anatomists.
And
thoroughly
frustrated
in
his
own
efforts
to
get
a
Royal
Society
grant,
he
naturally
wondered
where
Owen
was
obtaining
his
funds.
Huxley
tackled
Sabine
again
in
October
I853
,
declared
himself
“out
of
all
patience”,
and
evidently
enquired
into
Owen’s
arrangement,
at
least
for
printing
his
paper
on
the
Ground
Sloth
recently
received
from
Buenos
Aires.
Sabine
stopped
him
short:
You
are
not
rightly
informed
about
Owen’s
paper
on
the
Megatherium.
No
money
has
been
allotted
to
that
from
the
Govt.
fund
of
£1000.
The
last
I
heard
of
it
was
that
the
Council
of the
RI
Society
agreed
to
what
they
understood
to
be
Mr
Owen's
desires,
viz
that
it
should
be
divided
into
3
or
4
papers,
to
come
out
in
successive
numbers
of
the
Phil
Trans
(successive
years),
the
cost
in
each
year
to
be
£
50
or
so,
which
they
however
considered
the
extent
to
which
they
would
be
justified
to
go
in
the
case
of
a
single
paper.
But
Mr
Owen's
reply
was
that
the
publication
would
require
£700
at
the
least,
whereupon
it
was
dropped.”
So
some
of
Huxley’s
suspicions
at
least
were
unfounded.
Owen
was
not
appropriating
the
lion’s
share
of
the
funds;
in
fact,
he
was
having
as
much
trouble
meeting
publication
costs
as
the
next
man.
In
the
end
Owen
was
forced
to
break
the
paper
and
spread
it
over
six
years.
And
long
before
the
end
Huxley
had
himself
been
paid.
He
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struck
off
the
Navy
List
in
March
1854
for
refusing
to
return
to
his
ship
(in
protest
at
not
being
paid).
No
longer
in
the
Service,
he
was
promptly
funded
by
the
Royal
Society
to
the
tune
of
£
300,
and
that
_]uly
finally
found
the
security
he
needed
in
Forbes’
old
post
at
the
School
of
Mines.
None
of
this
is
brought
forward
to
whitewash
Owen
-
his
known
quirks
would
make
any
such
endeavour
self-defeating
-
only
to
point
out
that
Huxley’s
innuendo
often
served
to
incrimi-
nate
him
when
the
exigencies
ofthe
situation
were
to
blame.
Owen
was
unlikely
to
have
“pooh-poohed”
the
molluscan
paper,
but
since
he
did
not
referee
it,
we
will
never
really
know.
We
do
know
that
he
received
his
complimentary
copy
with
“great
pleasure”
and
rejoiced
at
“this
additional
evidence
of
the
scientific
activity
of
one
who
works
so
much
after
my
own
heart”.2‘
Of
course
this
may
have
been
routine
politeness,
civility
in
exchange
for
a
free
paper;
it
is
harder
to
see
as
a
snide
disguise
of
his
real
feelings,
and
I
am
not
sure
that
we
need
to
turn
ourselves
inside
out
to
discover
some
hidden
meaning.
Owen
does
seem
to
have
been
genuinely
supportive,
initially
unaware
of
the
damage
being
done
as
Huxley
began
chipping
away
at
his
prized
theories.
So
what
of
Huxley’s
science,
to
what
extent
was
it
a
needling
point?
Perhaps
the
best
way
into
the
subject
is
to
tackle
Owen’s
views
on
species
origination
and
particularly
his
response
to
the
much-abused
Vestiges
ofthe
Natural
History
of
Creation
(
1844).
How
were
New
Species
Introduced?
")
.
.
.
like
the
“reputed
Author
of
the
‘Vestiges
I
also
feel
very
eager
and
curious
to
know
the
several
and
more
prob-
able
modes
whereby
successive
species
have
been
introduced
on
the
planets,
and
sincerely
hope
you
will
resolve
ere
long
to
make
the
public
acquainted
with
your
knowledge
and
views
on
this
interesting
subj
ect.
John
Chapman
to
Owen,
I
3
January
1848.22
That
“beastly
book”
(as
the
Cambridge
geologist
Adam
Sedg-
wick
called
the
anonymous
Vestiges)
was
written
by
the
Edinburgh
publisher
Robert
Chambers
to
prove
that
creation
by
natural
law
30
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was
more
befitting
of
Omnipotence.
The
Almighty
had
staggered
creation
by
a
piece
of
master
programming,
employing
a
“higher
generative
law”
to
suspend
normal
reproduction
and
trigger
the
birth
of
more
advanced
species
at
the
appropriate
time.
It
was
this,
the
insensible
blending
of
discrete
concepts,
“law”
and
“develop-
ment”,
that
so
incensed
Sedgwick
(he
considered
it
“the
most
unspeakably
preposterous
instance
of
bad
reasoning
in
the
whole
volume").
His
blood
boiled
at
the
thought
of
fashionable
London-
ers
falling
for
such
philosophic
nonsense,
and
in
an
overkill
review
he
stamped
with
“an
iron
heel
upon
the
head
of the
filthy
abortion,
and
put
an
end
to
its
crawlings”.2“
Historians
have
invariably
accepted
this
as
the
official
line
to-
wards
the
Vestiges,
which
in
some
ways
it
was.
But
the
book
was
a
massive
best
seller:
four
editions
were
snapped
up
in
seven
months,
and
by
1846
two
editions
ofthe
explanatory
Sequel.
And
not
all
of
it
was
popular
appeal;
there
were
compelling
reasons
why
it
was
welcomed
by
some
of
the
London
intelligentsia.
Radicals,
late
romantics,
and
disillusioned
Tractarians
discussed
and
sometimes
praised
the
book,
less
for
its
scientific
insights
than
its
un-
orthodox
approach.
Even
Huxley’s
close
friend
Forbes,
while
deploring
the
half-cocked
blunders,
thought
it
came
“like
a
breath
of
fresh
air
to
the
workmen
in
a
crowded
factory”.2“
It
was
a
talking
point,
especially,
at
the
weekly
soirées
in
the
Strand
organised
by
John
Chapman,
described
by
Spencer
as
the
“only
respectable
publisher”
of
books
“tacitly
or
avowedly
rationalistic”
(he
pub-
lished
Spencer’s
Social
Statics).
Later,
in
1851,
Chapman
was
to
buy
the
rationalist
Westminster
Review,
a
journal
which
had
already
treated
both
Vestiges
and
its
Sequel
kindly,
and
in
1853
he
persuaded
Huxley
to
undertake
a
regular
“Scientific
Section”.
It
will
pay
us
to
concentrate
on
Chapman’s
friends,
first
because
Sedgwick’s
un-
mitigated
scorn,
coming
from
a
Cambridge
don,
would
have
found
little
favour
among
them,
and
second
because
they
knew
and
questioned
Owen
on
the
Vestiges,
and
his
position
has
often
been
seen
as
enigmatic.
By
1849
Spencer
was
attending
the
soirées,
his
offices
at
The
Economist
being
just
over
the
road.
Here
he
was
introduced
to
members
of
Chapman’s
circle:
the
lapsed
Anglo-Catho1ic J.
A.
Froude,
Francis
Newman
(brother
ofthe
Cardinal),
the
writer
and
positivist
G.
H.
Lewes,
and
the
novelist
George
Eliot,
who
lived
for
a
time
in
Chapman’s
house,
befriended
Spencer,
and
ended
by
Huxley,
Owen,
and
the
Archetype
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1
living
with
Lewes.
Even
Owen,
as
a
writer,
occasionally
found
his
interests
best
served
by
siding
with
this
group.
Serious
publishing
was
a
liability
and
Owen
admitted
that
his
first
concern
on
starting
a
new
book
was
whether
he
could
afford
the
loss.
So
he
supported
Chapman
and
Spencer
in
their
campaign
to
abolish
price-fixing,
in
the
hope
that
an
open
market
would
encourage
sales.
A
good
deal
of
dissolvent
literature
stemmed
from
this
group.
Froude
in
Nemesis
of
Faith
(published
by
Chapman
himself)
and
Newman
in
Phases
of
Faith
spearheaded
the
ethical
revolt
against
orthodox
Christianity.
They
rejected
doctrines
like
the
Atonement
and
Damnation
which
grated
with
the
meliorist
climate
of
the
age
(the
faith
that
man’s
lot
can
be
improved
in
this
life
without
waiting
for
other-worldly
salvation).
No
wonder
there
was
considerable
interest
in
Chambers’
optimistic
picture
of
progressive
develop-
ment,
with
its
onward
and
upward
sweep
towards
a
higher
exist-
ence.
And
at
least
one
member
of the
future
x
Club,
the
mathemati-
cian
Thomas
Archer
Hirst,
was
suitably
impressed
by
Chambers'
solution
to
the
time-honoured
problem
of
evil:
i.e.
that
it
resulted
from
the
‘accidental’
intersection
of
laws
unleashed
at
Creation,
and
was
somehow
extraneous
to
the
original
plan
(Darwin
was
to
employ
an
identical
argument
as
late
as
1860).”
So
ethics
for
some
was
a
major
drawback
to
Christianity.
Darwin
himself
rebelled
at
the
thought
of
his
father
and
brother
in
Hell;
and
the
indescribable
horror
ofthe
ichneumon
grub
eating
its
host
caterpillar
alive
caused
him
more
loss
of
faith
than
any
amount
of
evolution.
Ethics
could
equally
dictate
one’s
choice
of
science:
Owen,
for
example,
rather
than
lose
his
faith,
explicitly
adopted
the
automaton
theory
of
lower
life
in
his
1842
Hunterian
lectures,
to
save
conscious
polyps
from
the
“shrinking
terror”
of
being
grazed
alive
by
predatory
fish.”
But
when
it
came
to
the
Vestiges,
the
ethical
appeal
of
law
for
Owen
was
vastly
outweighed
by
the
morally-degrading
mechanism
of
trans-
mutation.
He
might
have
embraced
law,
but
the
prospect
of
human
brutalisation
was
anathema;
he
needed
a
rival,
natural
and
non-
bestial
mechanism.
Naturally
Chapman
and
his
friends
looked
to
Owen
for
an
answer
to
this
great
question.
Spencer
sat
in
on
Owen’s
lectures
in
hoping
to
find
some
proof
of
development,
while
Chapman
begged
to
be
allowed
to
quote
Owen’s
view
as
“yours
is
so
very
important
as
bearing
on
the
question.”
But
this
was
one
of
a
string
of
pleas
Owen
received,
either
to
repudiate
the
“beastly
book”
(from
orthodox
scientists:
Sedgwick,
Murchison,
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Sir
Philip
Egerton,
Whewell),
or
to
state
his
alternative.
And
always
he
procrastinated,
totally
confounding
Sedgwick
and
Whewell
by
refusing
“to
appear
as
having
directly
or
personally
aided
in
any
thing
that
may
be
regarded
as
a
refutation
or
antidote
to
‘Vestiges’.
””
His
reticence
has
engendered
a
number
of
conflicting
claims.
The
conventional
line
is
toed
in
Owen’s
eminently
Victorian
Life,
where
the
Reverend
Owen
concluded
that
grandfather
“had
a
certain
leaning"
towards
Chambers’
theory
but
declined
to
join
issue
for
lack
of
proof.
And
Owen
did
indeed
send
the
anonymous
author
an
almost
congratulatory
letter,
admitting
that
he
perused
the
book
with
“pleasure
and
prof1t”,
adding
that
no
true
searcher
after
truth
can
have
a
prejudiced
dislike
to
conclusions
based
upon
adequate
evidence,
and
the
discovery
of the
general
secondary
causes
concerned
in
the
production
of
organised
beings
upon
this
planet
would
not
only
be
received
with
pleasure,
but
is
probably
the
chief
end
which
the
best
anatomists
and
physiologists
have
in
view.
Owen
did
continue
with
a
list
of
criticisms,
but
in
such
diplomatic
tones
that
Chambers
could
practically
have
counted
him
a
convert.
In
1977
John
Hedley
Brooke
challenged
this
easy
interpretation,
and
stood
tradition
on
its
head
by
suggesting
that
in
fact
Owen
found
the
book
beneath
contempt
and
“too
mischievous
to
publi-
cize
further
by
hurling
missiles
in
print”.”
Brooke
sees
subtle
sneers
even
in
Owen’s
apparent
pleasantries,
and
supports
his
case
with
two
letters
in
which
Owen
told
Whewell
that
nothing
could
be
more
calculated
to
“add
greatly
to
its
mischief
”
than
the
dignity
of a
reply.
Leave
well
enough
alone
was
the
warning,
for
fear
of
calling
forth
still
more
editions
to
answer
the
charges
-
a
sound
caution,
for
the
Sequel
answered
Sedgwick
point
by
point
and
began
shoring
up
the
theory
to
such
an
extent
that,
said
one
critic
in
1846,
the
“deformities
no
longer
appear
so
disgusting”.2°
Doubtless
Owen
wanted
the
Vestigian
infant
abandoned
in
its
cradle
to
die
quietly,
without
the
public
inquest
that
would
attend
a
strangulation.
But
need
we
really
see
nothing
but
ridicule
in
Owen’s
response?
Treating
it
as
a
blanket
condemnation,
we
risk
riding
roughshod
over
the
finer
issues.
I
will
suggest
(Chapter
4)
that
Owen
had
been
deeply
worried
for
over
a
decade
by
his
social
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3
and
professional
rival,
the
Professor
of
Zoology
at
University
College,
Robert
E.
Grant,
and
I
believe
much
of
Owen’s
science
can
be
understood
as
a
reaction
to
Grant’s
atheistical
leanings.
From
this
episode,
we
know
the
sort
of
preconceptions
Owen
brought
with
him
into
the
Vestigian
period.
He
had
an
almost
pathological
hatred
of
‘Grantian’
transmutation,
with
its
dread
self-sufficiency
and
ungodly
aspect.
Anti-transmutation
had
been
a
perennial
theme
in
Owen’s
lectures,
highlighting
his
repugnance
of
mankind’s
sup-
posed
ape
ancestry.
Moreover
Owen
had
demolished
the
heretical
premises
seven
years
previously,
in
the
1837
Hunterian
lectures,
when
he
showed
the
illegitimacy
of
stretching
the
“organizing
energy”
from
one
individual
to
the
next.”
To
imagine
species
‘growing
up’
to
human
maturity
was
metaphoric
nonsense.
And
in
he
had
gone
to
pains
to
dissociate
apes
and
men
on
anatomical
grounds.
Examination
of
Owen’s
letters
on
the
Vestiges
question
again
shows
that
his
primary
target
was
transmutation,
particularly
in
its
application
to
man.
He
told
Whewell
that
no
refutation
would
convince
someone
who
believed
“that
his
great-great-great-etc.
grand
father
was
a
Baboon,
and
that
his
great-great-etc.
grand
mother
was
a
Chimpanzee”,
while
replying
to
the
author
of
Vestiges
he
denied
the
“origination
of
man”
from
apes
and
repudiated
the
supposed
similarities.
Perhaps
the
tone
was
less
harsh
because
he
was
no
longer
dealing
with
Grant’s
godless
biology.
The
Gower
Street
professor
had
seen
life
steered
by
‘random’
climatic
changes;
not
only
did
the
system
move
under
its
own
impetus,
but
accidents
directed
life’s
course
and
man
was
basically
a
chance
outcome."
The
Vestiges
was
in
utter
contrast:
Chambers
pictured
life’s
progress
as
an
unfolding
of a
Divine
plan,
designed
to
place
man
on
the
earth
as
“the
unmistakable
head
of
animate
creation.”
The
book
was
pri-
marily
a
protracted
argument
for
uniformity,
and
since
Chambers
conceived
law
as
a
Divine
mandate,
universal
progress
was
a
manifestation
of
Supreme
Intelligence.
Owen
might
have
lamented
the
mistakes,
hated
the
transmutation,
and
even
doubted
aspects
of
Chambers’
theodicy;
yet
he
was
in
total
agreement
on
the
need
for
uniformity,
and
on
its
correct
Providential
interpretation.
The
Vestiges
must
have
struck
Owen
as
a
hotch-potch
of
philo-
sophical
issues,
some
-
uniformity,
Providentialism,
lawfulness
-
perfectly
respectable
in
the
right
hands.
So
my
guess
at
what
he
was
telling
the
anonymous
author
is
this:
‘The
best
naturalists
seek
to
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understand
nature
through
secondary
causes
-
and
like
you
they
interpret
them
as
manifestations
of
Divine
Will.
You
unfortunately
confuse
the
real
causes
with
transmutation,
and
this
is
unforgiv-
able’.
But
this
would
have
left
a
monumental
question
mark:
‘What
are
the
real
causes?’
Chapman
wrote
begging
Owen
to
speak
out
on
“the
several
and
more
probable
modes
whereby
successive
species
have
been
introduced
on
the
planets”
-
a
reference
to
Owen’s
claim
that,
hard
pressed,
he
could
come
up
with
half-a-dozen
“possible
secondary
causes”,
and
that
transmutation,
“which
is
always
coupled
with
the
idea
of
a
specific
direction
-
viz.
upwards",
was
“the
least
probable
of the
six”.
When
I
remarked
to
the
(reputed)
author
of
the
“Vestiges,"
the
last
time
he
visited
the
museum,
how
servilely
the
old
idea
had
been
followed
.
.
_
-
viz.
of
“progressive
development”
-
and
that
there
were
five
more
likely
ways
of
introducing
a
new
species,
he
asked
suddenly
and
eagerly,
“What
are
they?”
I
declined
to
give
him
the
information,
but
shortly
after
brought
prominently
under
his
notice
the
facts
that
might
have
suggested
one,
at
least,
of
the
more
likely
ways.
He
saw
nothing
of
their
bearing,
and
I
shall
refrain
from
publishing
my
ideas
on
this
matter
till
I
get
more
evidence.”
From
today’s
perspective
Owen’s
admission
sounds
astonishing.
Of
course,
it
might
have
been
a
bluff,
an
attempt
at
self-
aggrandisement,
something
which
fits
his
reputation
for
belittle-
ment;
or
a
warning
that
dabbling
in
unfounded
secondary
causes
was
an
exercise
in
futility.
But
suppose
for
a
moment
that
he
was
telling
the
truth;
suppose
that
he
had
located
even
one
plausible
alternative.
If
Owen
was
sincere
on
greeting
the
Origin,
when
he
conceded
that
Darwin
had
tackled
.
_
_
the
question
of
questions
in
Zoology;
the
supreme
problem
which
the
most
untiring
of
our
original
labourers,
the
clearest
zoological
thinkers,
and
the
most
successful
generalisers,
have
never
lost
sight
of
.
.
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and
if
Owen
was
here
referring
to
himself,
then
he
had
never
lost
sight
of
the
“supreme”
problem.
Moreover
it
does
us
no
credit
to
take
the
Whig
option
and
insist
that
he
was
chasing
a
will-o’-the-
Huxley,
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wisp,
that
any
alternative
must
have
been
illegitimate
because
evolution
turned
out
to
be
‘true'.
It
is
a
poor
view
of
history
which
scores
the
past
on
the
criteria
of the
present.
So
what
was
Owen
thinking
of
in
1848?
Escorting
the
“reputed
author
of
the
Vestiges”
round
the
Hunterian
Museum,
he
had
evidently
stopped
to
point
out
a
sequence
of
specimens
which
should
have
made
him
think
twice.
In
his
papers,
Owen
throws
out
strong
clues
as
to
what
these
were
-
he
even
resorts
to
them
in
his
review
ofthe
Origin,
in
a
vain
attempt
to
convert
Darwin.
Also
we
know
the
constraints
Owen
envisaged
for
any
explanation
of
species:
it
had
to
conform
to
known
laws
of
generation,
and
as
such
be
seen
in
operation
today.
The
key,
Owen
guessed,
lay
in
a
subject
of
great
contemporary
interest
-
Alternation
of
Generations.
Owen
had
become
fascinated
in
this
following
the
discovery,
in
about
1842,
that
parasitic
flukes
were
not
spontaneously
generated
in
the
gut,
but
part
of
a
complicated
lifecycle
involving
two,
three
or
more
hosts.
Very
simply,
the
eggs
hatch
into
free-swimming
‘infusoria’,
which
locate
and
bore
into
a
water
snail.
Here
they
develop
into
larvae,
each
of
which
buds
off
innumerable
daughter
cysts.
And
within
each
of
these
grows
a
number
of
tailed
‘embryos’,
which
bore
out
of
the
snail.
These
cercariae,
thousands
from
each
initial
egg,
climb
grass
stems
to
be
ingested
by
grazing
sheep
(in
the
case
of
the
liver
fluke),
and
here
in
the
final
host
they
become
the
familiar
gut
parasite.
Thus
the
cycle
is
completed,
perhaps
years
later
and
after
untold
‘generations’.
It
was
not
so
much
a
meta-
morphosis,
which
described
an
individual’s
change,
e.g.
from
tadpole
to
frog.
Owen
called
it
a
metagenesis,
since
numerous
generations
were
involved.
He
thought
the
cycle
“astounding”
for
the
profound
differences
between
the
generations,
which
in
the
past
had
not
only
been
classified
as
different
organisms,
but
sometimes
placed
genera
or
orders
apart.
He
realised
that
the
cycle
from
‘infusorian’
to
snail
parasite,
tailed
cercaria,
and
fluke
gave
the
appearance
of
breeding
successively
higher
types.
The
process
simu-
lated
transmutation
-
but
without
the
gradualness.
He
even
admitted
that
“A
partial
knowledge
of the
strange
phenomena
of
metagenesis
might
at
first
be
mistaken
for
direct
evidence
of
‘transmutation
of
species’
”,
and
yet
the
progressive
‘births’
obeyed
ordinary
laws
of
generation.
34
Owen’s
study
of
flukes
and
medusae
led
to
his
book
On
Parth-
enogenesis
in
1849.
Historians
often
side-step
this
work
because
it
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apparently
lacked
any
relevance
to
higher
issues.
But
Owen
attached
great
weight
to
it.
He
told
Huxley
it
was
“one
of
the
best
things
he
had
done",
although
Huxley
failed
to
see
its
underlying
worth,
and
to
the
end
of
his
life
denied
that
Owen
had
added
anything
“to
the
common
stock
of
observed
facts”
on
the
subject.
But
suppose
Owen
partly
valued
the
book
for
another
reason,
for
its
potential
solution
to
life’s
ultimate
mystery.
He
admitted
to
the
British
Association
in
that
The
first
acquaintance
with
these
marvels
excited
the
hope
that
we
are
about
to
penetrate
the
mystery
of
the
origin
of
different
species
of
animals;
but
as
far
as
observation
has
yet
extended,
the
cycle
of
changes
is
definitely
closed.”
The
fluke
cycle
always
returned
to
its
start,
however
many
years
later,
and
Owen
only
mooted
breaking
the
chain
in
1860,
upset
by
Darwin’s
denial
of
any
alternative
to
transmutation
except
a
mir-
aculous
flashing
together
of
atoms.
Under
peculiar
conditions,
the
individuals
might
break
free
and
go
on
breeding
their
own
kind,
in
which
case
four
or
five
new
genera,
or
even
orders,
might
emerge.
Darwin
missed
the
point,
as
did
Owen’s
guest
at
the
Hunterian
fifteen
years
earlier
(so
far
as
I
can
see
only
the
German
idealist
von
Kolliker
took
up
the
question).
Owen
himself
admitted
that
it
was
only
a
speculation,
though
“on
a
foundation
at
least
as
broad”
as
Darwin’s.
But
since
the
generations
alternated
before
our
eyes,
it
did
give
naturalists
something
to
study,
whereas
Darwin
left
the
science
of
origins
“very
nearly
where
[he]
found
it.”
Treated
sympathetically,
Owen
comes
across
as
a
psychologi-
cally
complex
character
struggling
with
immensities
-
driven
by
his
hatred
of
ape
ancestry
to
search
for
a
sensible
non-transmutational
answer
to
the
biological
challenge
of
the
age.
Unfortunately,
hindsight
gives
us
a
vested
interest
in
championing
the
transmuta-
tionists
of
history,
yet
Darwin’s
contemporaries
were
casting
their
nets
wider
in
search
of a
solution.
Metagenesis
suggests
that
a
rival
was
at
least
conceivable,
and
should
caution
us
against
reproaching
early
Victorians
for
an
apparent
crisis
of
nerve.
No
longer
can
we
agree
with
Neal
Gillespie
in
Charles
Darwin
and
the
Problem
of
Creation
(1979)
that
“A
truly
natural
cause
of
new
species
could
only
mean,
as
Darwin
realized,
descent,
and
that
could
only
mean
transmutation
_
.
.”
Nor
necessarily
with
his
harsh
judgment
that
Huxley,
Owen,
and
the
Archetype
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the
“equivocation”
of
scientists
was
“an
evasion
of
the
problem
rather
than
a
strong
determination
to
work
out
a
natural
solution
of
it.”3"
Owen
showed,
if
nothing
else,
that
natural
causes
need
not
mean
transmutation.
And
considering
the
overpowering
objec-
tions
to
at
least
the
Grantian
mechanism,
with
its
spontaneous
generation
and
accidental
course,
“need
not”
should
read
“emphati-
cally
did
not”.
Huxley’s
Early
Science
These
points
are
brought
forward
as
a
caution
against
deprecat-
ing
the
upholders
of
law.
But
they
also
show
that
with
the
metagenetic
edifice
having
tantalising
possibilities,
Owen
might
have
been
doubly
irritated
by
any
tampering
with
the
foundations.
Yet
by
I-Iuxley’s
demolition
work
had
begun.
Having
made
a
point
of
studying
the
perishable
polyps
and
medusae
on
the
Rattle-
snake
voyage,
he
had
returned
home
convinced
that
the
theory
of
alternating
generations
was
fundamentally
misconceived.
He
also
returned
with
Macleay’s
note
of
introduction
to
Owen,
requesting
that
he
help
the
Assistant
Surgeon
publish,
since
his
researches
bore
so
intimately
on
“the
subject
of
your
‘Parthenogenesis”’.”
This
Owen
did,
only
to
see
Huxley
try
to
demolish
the
theory.
What
Owen
had
taken
as
discrete
individuals,
Huxley
considered
nothing
more
than
wandering
sexual
organs.
According
to
him,
all
the
so-called
generations
taken
together
-
that
is,
all
the
members
of
a
cycle
-
amounted
to
only
one
individual.
These
free-living
organis-
mic
‘fractions’
he
termed
“zooids”,
a
name
Darwin
doubted
would
catch
on
for
“creatures
bearing
so
plainly
the
stamp
of
individual-
ity”.
In
fact,
apart
from
his
friends
George
Allman
in
Dublin
and
W.
B.
Carpenter,
Huxley
seems
to
have
stood
alone,
and
admitted
as
much
in
his
first
public
lecture,
on
“Animal
Individuality”,
delivered
to
the
Royal
Institution.
Nonetheless,
he
repeated
in
I851
and
1852
that
the
“whole
theory”
of
alternating
generations
“must
necessarily
fall
to
the
ground”,
and
at
the
Royal
Institution
singled
out
Owen’s
book
for
failing
to
meet
the
facts.
According
to
the
prevailing
caricature,
Owen
refused
to
let
anyone,
least
of
all
a
mere
tyro,
steal
his
thunder,
and
he
was
not
above
back-stabbing
if
needs
arose.
But
in
this
instance
he
failed
to
3
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back.
In
january
he
again
offered
“to
do
anything
in
his
power”
to
help
Huxley,”
and
a
year
later
evidently
still
considered
him
a
man
after
his
own
heart.
Only
after
some
facetious
remarks
by
Huxley
a
couple
of
years
later
did
relations
lose
all
semblance
of
cordiality,
suggesting
that
it
was
Huxley’s
lack
of
civility
that
Owen
finally
found
intolerable.
In
a
slashing
review
of
Vestiges
in
1854,
Huxley
hauled
Owen
over
the
coals,
in
what
was
a
slick
operation
for
an
inexperienced
young
reviewer.
Although
Cham-
bers
himself
never
guessed
the
authorship
(at
least,
he
invited
Huxley
to
stay
the
following
year),
Darwin,
and
I
dare
say
Owen,
did.
“By
Heavens,”
wrote
Darwin,
“how
the
blood
must
have
gushed
into
the
capillaries
when
a
certain
great
man
(whom
with
all
his
faults
I
cannot
help
liking)
read
it!"
A
situation
already
tense
after
Huxley's
attempted
refutation
of
‘Alternation
of
Generations’
suddenly
deteriorated
as
the
two
headstrong
men
were
thrown
into
a
petty
world
of
tit-for-tat.
Accusations
flew
thick
and
fast,
of
Huxley’s
“blindness”
and
Owen’s
self-glorification,
and
Huxley
ended
up
slating
Owen’s
Comparative
Anatomy
and
Physiology
of the
Invertebrate
Animals
)
in
a
review
which,
said
Carpenter,
will
show
up
Owen’s
“ignor-
ance,
prejudice,
or
ill-nature
most
conspicuously”."’
Relations
had
so
degenerated
that
Huxley
formally
severed
them
in
December
1856
on
the
grounds
of
Owen’s
lapse
of
protocol:
entering
himself
in
the
Medical
Directory
as
‘Professor’
in
Huxley’s
School
of
Mines,
on
the
strength
of
being
allowed
to
deliver
a
dozen
lectures
on
“Fossil
Mammals”
in
the
theatre.
Huxley
considered
it
a
slap
in
the
face
and
told
his
friend
Frederick
Dyster,
“Of
course
I
have
now
done
with
him,
personally.
I
would
as
soon
acknowledge
a
man
who
had
attempted
to
obtain
my
money
on
false
pretences”.‘°
Distilling
this
personal
hatred
out
of
Huxley’s
dealings
with
Owen
would
prove
well-nigh
impossible.
At
times
it
permeated
every
action,
every
thought,
and
Huxley
thrived
on
the
tension.
He
eventually
placed
Owen
with
Gladstone
and
Wilberforce
in
that
demonic
trinity
which
for
him
summed
up
the
cants
and
hypocri-
sies
of
British
society.
In
the
final
analysis,
Owen
was
notoriously
insensitive,
and
occasionally
callous;
and
despite
Forbes’
plea
that
much
“is
good
&
kind
in
him”,
Huxley
invariably
drew
out
the
worst.
Even
continentals
sympathetic
to
Owen’s
cause
were
put
off
by
the
man
himself.
The
German
zoologist
Victor
Carus
confided
to
Huxley
that
for
all
his
“admiration”
of
Owen,
he
“blushed”
at
Huxley,
Owen,
and
the
Archetype
39
his
effrontery.
Carus
was
keen
to
introduce
Owen`s
osteological
ideas
into
Germany,
but
first
“I
think
Mr
Owen
could
be
a
little
more
polite
towards
me" 41
-
and
the
fact
that
Carus
ended
up
translating
Darwin’s
Origin
of
Species
and
Huxley’s
Man's
Place
in
Nature
shows
how
Owen
could
alienate
even
potential
allies.
A
bearded
T.
H.
Huxley.
judging
by the
gorilla
the
blackboard
this
photograph
was
probably
taken
in
the
early
1860s.
(By
courtesy
of the
Wellcome
Trustees.)
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But
a
fine
study
of
personalities
can
take
us
only
so
far.
It
leaves
us
dangling,
unable
to
connect
with
the
social
themes
in
the
industrial
age.
Personal
animosity
might
explain
the
intensity
of
the
debate,
but
rarely
its
chosen
ground.
For
that
we
must
understand
the
ideological
estrangement
already
in
evidence.
In
particular,
Huxley
had
grave
reservations
about
Owen’s
kind
of
realism,
which
would
turn
laws
into
commands,
archetypes
into
thoughts,
and
place
the
lot
at
the
service
of
a
disintegrating
natural
theology;
and
it
was
Huxley’s
positivist
approach
which
marks
him
out
in
the
vanguard
of
the
new
middle-class
movement
in
science.
So
a
deeper
study
is
necessary
to
understand
why
he
cast
Owen
as
the
whipping
boy
in
his
“scientific
young
England”.
We
will
have
to
examine
the
changing
power
structure
within
the
scientific
community
itself,
Huxley’s
“plebeian”
commitment,
and
what
Paradis
calls
his
attempt
to
create
a
“democracy
of
scientific
knowledge".‘2
And
we
must
question
the
political
meaning
of
his
Working
Men’s
lectures
and
crusades
for
technical
education,
which
were
evidently
attempts
to
win
working
class
support
for
the
new
movement
(a
theme
continued
in
Chapter
5).
1855
saw
the
first
of
his
Working
Men’s
lectures
in
the Jermyn
Street
theatre,
delivered,
he
said,
to
the
best
audience
he
ever
had.
And
even
at
this
time
he
found
that
by
consciously
avoiding
“the
impertinence
of
talking
down”
to
his
“fellows”,
he
could
carry
them
on
the
most
heretical
journeys.”
Though
from
an
earlier
generation,
Owen’s
background
was
not
dissimilar
to
Huxley’s.
He
too
lectured
to
mechanics
and
artisans
and
more
fashionable
society
at
the
Royal
Institution,
provincial
institutes,
and
YMCA.
But
he
was
clearly
feared
as
a
social
ex-
perimenter.
To
make
matters
worse
the
Reverend
Owen
ruinously
edited
his
letters
to
leave
The
Life
of
Richard
Owen
an
interminable
succession
of
bishops
and
dukes,
skillfully
manipulating
material
to
help
grandfather
jockey
his
way
into
the
highest
echelons.
No
doubt
the
stereotype
contains
a
good
deal
of
truth:
Owen
seemed
happiest
among
royals
and
curiously
insecure
among
colleagues,
to
an
extent
that
infuriated
the
young
guard,
who
no
longer
wanted
the
support
of
the
aristocracy.
But
the
traditional
image
runs
the
risk
of
becoming
wildly
lop-sided.
We
tend
to
forget
that
he
refused
Sir
Robert
Peel’s
offer
of a
knighthood
in
1845,
or
that
he
did
tireless
work
on
the
Sewers
Commission
with
the
social
reformer
Edwin
Chadwick.
We
cannot
deny
that
like
Charles
Kingsley
(who
paro-
died
the
Huxley-Owen
fracas
in
The
Water
Babies)
Owen
gave
Huxley,
Ou/en,
and
the
Archetype
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“edifying
little
talks”
at
the
Palace
(Ghiselin’s
words),
the
kind
too
easily
dismissed
in
a
different
day
and
age.““
Obviously
these
lacked
the
social
punch
of
Huxley’s
Lay
Sermons.
Even
when
Owen
was
presented
with
a
heaven-sent
opportunity,
like
Dickens’
offer
to
write
for
Household
Words
-
a
middle-class
journal
designed
to
deal
with
social
evils
like
slums
and
the
shelterless
poor
-
he
penned
even
more
innocuous
pieces
on
the
private
lives
of
zoo
animals.
Yet
he
could
stir
up
a
theological
hornets’
nest:
just
consider
his
1863
clarion
call
to
the
YMCA,
which
went
so
far
denouncing
denominational
opposition
to
a
lawful
creation
that
even
Lyell’s
hair
stood
on
end
(Chapter
2).
Nonetheless
there
was
a
widespread
feeling
of
social
betrayal,
although
one
obituarist
reminded
the
late
Victorians
that
even
Owen’s
love
of the
high
and
mighty
did
result
“in
solid
gain
to
science
in
the
acquisition
for
the
nation
_
.
.
of
the
magnificent
building
in
Cromwell
Road”,
Alfred
Waterhouse’s
imposing
Natural
History
Museum
-
a
testimonial
of
Owen’s
friendship
with
Gladstone.
Younger
biologists
saw
a
dark
side
even
in
this,
and
once
again
we
can
trace
the
opposition
(including
Huxley’s)
to
many
of
Owen’s
proposals
for
the
new
museum
to
incipient
professionalisa-
tion.
The
young
guard
were
seeking
the
right
to
self-
determination,
which
meant
setting
up
codes
of
conduct,
raising
standards,
and
selling
themselves
to
the
public.
Responsibility
to
one’s
peers
as
much
as
the
facts
was
explicit
in
this
call
for
higher
standards.
The
prospect
of
power
concentrated
in
one
man’s
hands
had
disturbed
Huxley
since
,
when
Owen’s
move
to
the
British
Museum
was
first
mooted.
Carpenter
was
equally
concerned
by
Owen’s
plans
for
a
national
museum,
telling
Huxley:
I
am
not
at
all
clear
that
the
headship
of a
single
man
reporting
direct
to
the
Minister
would
be
the
best
Government
of
the
concern.
Doubtless
it
works
well
at
Kew;
but
who
can
find
fault
with
the
Hookers?
Of
course
Owen
would
be
the
Autocrat
of
Zoology
&
Palaeontology;
would
it
not
be
desirable
to
make
him
feel
that
he
is
responsible
to
a
body
of
scientific
men,
who
are
competent
to
estimate
and
criticise
his
proceedings?“5
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Archetypes
and
Laws
But
the
root
cause
of
Huxley’s
opposition
was
ideological.
The
young
guard’s
trenchant
positivism
-
their
attempt
to
strip
off
all
metaphysical
traces
and
liberate
science
from
priestcraft,
leaving
it
rational,
value-free,
and
serviceable
to
its
new
mercantile
masters
-
actually
made
a
confrontation
necessary,
from
a
propagandist
point
of
view,
because
Owen’s
idealism
was
a
mainstay
of
natural
theology.
Huxley
therefore
slated
his
“metaphorical
mystifica-
tions”,
deprecated
his
“scholastic
realism”
for
equating
laws
with
Divine
edicts,
and
deplored
the
Platonic
Archetype
as
“fun-
damentally
opposed
to
the
spirit
of
modern
science”.“"
Yet
the
ideal
archetype,
the
model
or
prototype
vertebrate,
played
a
crucial
role
in
the
emergence
of
modern
palaeontology,
and
Owen’s
Romantic-
ism
deserves
thoughtful
reconsideration
from
a
non-partisan
angle.
Owen
was
not
alone
in
looking
to
Germany
for
a
more
sophisti-
cated
philosophy.
In
the
year
of
his
Nature
of
Limbs
(1849),
that
other
‘Germaniser’
George
Lewes
mockingly
complained
of
the
“prevailing
mania
for
German
philosophy”.“’
Lewes
was
a
positiv-
ist
who
saw
the
practical
value
ofa
schematic
archetype
and
actually
considered
Owen
“the
greatest
living
comparative
anatomist”,
tapping
his
brains
in
for
a
projected
biography
of
Goethe.
And
yet
one
doubts
that
there
was
any
real
“mania”.
The
German
influence
was
never
strong
in
England,
indeed
its
attempted
intro-
duction
was
often
greeted
with
hostility.
Partly,
l
suppose,
this
had
to
do
with
the
lack
of
bilinguals:
Huxley
and
Owen
were
among
the
few
scientists
-
“the
very
few
I
am
sorry
to
say”,
Huxley
apologised
to
von
Kolliker“8
-
with
a
gift
for
the
tongue.
But
Owen’s
problem
was
compounded
by
his
coming
to
Naturphilosophie
late
-the
dryly
anatomical
Archetype
book
first
appeared
in
1846
and
On
the
Nature
of Limbs
in
1849.
By
this
time
Naturphilosophie
was
a
spent
force
in
Germany
and
the
scientific
materialists
already
gaining
the
upper
hand.
ln
England
by
the
later
fifties,
when
Huxley
and
Tyndall
first
flexed
their
muscles,
Owen’s
science
was
already
looking
tame.
He
ended
his
Palaeontology
in
1860
with
a
reaffirmation
that
the
“great
First
Cause
.
.
.
is
certainly
not
mechanical”.
To
which
a
dis-
appointed
Athenaeum,
desperate
for
some
stronger
antidote
to
the
Darwinian
intoxicants,
threw
up
its
arms,
“And
is
this
all?
Is
this
the
sole
residuum
of
the
highest
generalizations
of
your
vaunted
Huxley,
Owen,
and
the
Archetype
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But
the
fact
that
the
metaphysical
high-spot
was
greeted
with
little
more
than
a
yawn
after
Darwin
belies
its
immense
usefulness
before
1859.
Romanticism
was
a
reaction
to
the
eighteenth
century
clockwork
cosmos
and,
in
early
nineteenth
century
England,
to
the
horrors
of
industrialisation
and
its
utilitarian
supporters.
The
influential
essayist
and
historian
Thomas
Carlyle,
for
example,
sought
“de-
liverance
from
the
fatal
incubus
of
Scotch
or
French
philosophy,
with
its
mechanisms
and
Atheisms”,
and
turned
instead
to
German
mysticism.
Rosemary
Ashton
in
The
German
Idea
(1980)
pictures
him
preaching
against
“the
evils
of
industrial
and
materialist
society”.5°
But
to
sum
up
Owen
so
neatly
would
be
to
miss
some
of
the
subtleties,
even
if
he
was
sensitive
to
the
materialist
threat
posed
by
his
academic
rival
in
Gower
Street,
the
Scots
transmutationist
Robert
Grant
(Chapter
4).
By
mid-nineteenth
century
a
new
factor
had
given
Owen’s
romanticism
a
distinctive
flavour.
Liberalism
and
political
democ-
racy
were
then
making
a
significant
impact
on
science
and
society;
and
with
middle-class
liberals
celebrating
the
replacement
of
royal
whims
by
parliamentary
laws,
it
was
perhaps
natural
that
they
should
prefer
Divine
rule
by
natural
law
to
capricious
miracle.
The
socially-mobile
God
was
promoted
from
feudal
overlord
to
Divine
legislator.
Morse
Peckham
calls
those
advocating
a
lawful
creation
the
“legalists
of
nature",
a
handy
term
and
perhaps
more
appropri-
ate
than
even
he
realised,
since
Owen
actually
drew
considerable
support
from
the
Inns
of
Court
next
door
to
the
College
of
Surgeons.
Owen
needed
a
sensible
alternative
to
transmutation
embedded
in
a
non-materialist
framework,
and
he
too
turned
to
German
transcendentalism,
which
he
blended
and
muted
with
a
liberal
appeal
to
law.
Far
from
the
sterile
hybrid
that
Huxley
would
have
us
believe,
the
union
was
astonishingly
productive.
First,
it
gave
him
the
ideal
Archetype,
the
“primal
pattern”
on
which
all
ver-
tebrates
were
based.
This
was
a
kind
of
creative
blueprint,
“what
Plato
would
have
called
the
‘Divine
Idea’
”.5‘
In
practical
terms,
it
was
simply
a
picture
of a
generalised
or
schematic
vertebrate;
but
this
in
itself
provided
him
with
a
standard
by
which
to
gauge
the
degree
of
specialisation
of
fossil
life,
and
in
1853
he
saw
it
as
an
indispensable
aid
in
determining
the
true
pattern
of
emergence
“of
new
living
species”.5°°'
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Although
the
Ideal
Form
was
fleshed-out
in
increasingly
special-
ised
guises
according
to
the
“predetermining
Will”,
the
Archetypal
pattern
remained
static.
Owen’s
secondary
causes,
metagenesis
or
whatever,
were
simply
the
means
of
translating
the
Word
into
flesh,
the
“Vertebrate
idea”
into
the
cavalcade
of
fossil
life.
There
was
never
any
question
of
what
prompted
the
Idea
in
the
first
place,”
and
this
set
him
on
a
profoundly
different
path
from
Darwin.
Nonetheless,
Owen’s
science
was
arguably
more
useful
than
Hux-
ley’s
at
this
stage.
If
anything,
the
untethered
bulldog
was
straying
diametrically
from
his
future
Darwinian
position,
and
grieving
Darwin
with
his
denunciations
of
progressive
development.
Hav-
ing
a
measure
of
specialisation,
Owen
could
now
plot,
say,
the
progressive
departure
of
horses
from
some
five-toed
generalised
antecedent
to
today’s
single-toed
thoroughbred.
In
jettisoning
the
archetype
Huxley
lost
this
standard,
and
was
loath
to
admit
any
evidence
for
fossil
specialisation
until
well
into
the
sixties,
denying,
e.
g.
,
that
the
Eocene
Palaeotherium
was
in
any
way
more
generalised
than
the
living
horse
(see
Chapter
3
on
Huxley’s
‘persistence’).
So
Owen’s
palaeontology
was
fruitful,
and
great
caution
is
needed
in
assessing
Huxley’s
post-Darwinian
claim
that
his
“mystifications”
were
for
naught,
when
in
fact
it
was
Huxley
who
was
forced
to
about-turn.
If
Owenism
was
ever
in
vogue,
it
was
from
the
late
1840s
to
the
mid-1850s.
Mantell
might
have
come
away
from
Owen’s
Royal
Institution
lecture
“On
the
Nature
of
Limbs”
in
1849
complaining
that
it
was
“too
transcendental
for
any
audience
to
understand”,5“
but
fellow
“legalists”
were
more
enthusiastic.
Chambers
had
a
morbid
interest
in
hands,
coming
from
a
hexadactyl
family
and
having
been
born
with
six
fingers
himself
(“we
are
manifesting
a
tendency
to
return
to
the
reptilian
type",
he
joked
to
Owen),
and
the
lecture
on
limbs
struck
him
with
“great
wonder
and
interest”.
What
he
conspicuously-
neglected
to
praise,
though,
was
Owen’s
advocacy
of
law,
but
then
he
was
careful
to
avoid
any
subject
which
might
expose
him
as
author
of the
Vestiges.
The
Reverend
Baden
Powell
(1796-1860),
Savilian
Professor
of
Geometry
at
Oxford,
showed
no
such
reticence,
being
an
out-
spoken
advocate
of
lawful
creation
and
a
cautious
supporter
of
even
Chambers’
book.
W.
J.
Hamilton
at
the
Geological
Society
con-
sidered
Powell
“one
of the
most
philosophical
writers
of the
day",55
and
he
was
spiritual
mentor
to
a
member
of
Huxley’s
circle,
W.
H.
Huxley,
Owen,
and
the
Archetype
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Flower,
which
suggests
an
underlying
continuity
between
post-
Darwinian
cosmology
and
this
earlier
theological
tradition.
Powell’s
radical
stand
for
uniformity
pushed
him
far
to
the
left
of
Lyell
and
the
mathematician
Charles
Babbage
(of
calculating
machine
fame).
They
would
have
agreed
that
our
faith
in
“the
immutability
of
the
Divine
attributes”
rested
on
the
“constant
uniformity
of
the
laws
of
the
material
world",
but
they
refused
to
go
as
far
as
Powell
and
contemplate
transmutation,
imagining,
like
Owen,
the
operation
of
some
less
bestial
mechanism.”
Powell
championed
Lyellian
geology
and
urged
men
of the
cloth
to
accept
a
“perpetual
succession
of
creations”.
This
raised
daunting
exegetical
problems,
but,
not
to
be
deterred,
he
bravely
cut
the
Gordian
knot
by
insisting
that
no
tortured
interpretation
of
Genesis
would
ever
suffice.
We
had
to
let
go
the
Days
of
Creation
altogether
and
base
Christianity
on
the
moral
laws
ofthe
New
Testament.
But
this
made
it
imperative
that
we
seek
God’s
Design
in
nature’s
uniformity.
More
than
most,
Powell
realised
that
the
expression
“perpetual
succession
of
creations”
was
theological,
which
made
any
attempt
to
found
a
natural
religion
on
it
absurdly
tautological.
Creation
had
to
be
explained
naturally,
with
workaday
causes,
and
therefore
scientists
had
to
be
free
to
investigate
any
and
every
means
of
species
origination.
Only
by
establishing
a
continuous
chain
of
causation
back
to
Creation
could
we
show
Divine
purpose
in
nature.
Snap
the
chain
-
introduce
a
miracle
-
and
the
evidence
vanishes,
the
design
is
lost
and
we
are
plunged
into
“the
anarchy
of
chaos
and
the
darkness
of
atheism”.
Fired
by
this
need,
Powell
outflanked
Lyell
and
Babbage
and
practically
welcomed
transmuta-
tion;
at
least,
he
gave
it
more
than
a
fair
hearing
in
an
age
that
was
prepared
to
dismiss
it
out
of
hand.
So
there
were
deep-seated
theological
reasons
why
Powell
stood
so
far
to
the
left.
But
his
resolve
was
strengthened
as
a
result
of
being
involved
in
a
sectarian
war
with
the
Anglo-Catholics:
the
“semi-papists
-the
Puseyites,
or
histrionic
Churchmen”,
as
Mantell
angrily
called
them.”
The
strength
of
doctrinal
disputes
should
never
be
underestimated.
The
Anglo-Catholic
movement
was
enjoying
a
considerable
vogue
in
Powell’s
own
university,
and
he
hurled
himself
furiously
against
the
Oxford
Puseyites
because
they
stood
for
those
things
he
hated
most,
miracle
and
ritual.
Also,
Dr
Pusey’s
denunciation
of
science
had
angered
many
naturalists
and
further
made
a
devil’s
advocate
of
Powell
himself.
So
it
was
partly
46
Archetypes
and
Ancestors
in
opposition
to
the
“semi-papists”
that
he
insisted
geologists
be
given
free
rein;
and
he
admitted
composing
his
Connexion
of
Natural
and
Divine
Truth
)
as
an
antidote
to
Anglo-Catholic
“mystical
superstition".
This
brings
us
back
to
shared
interests.
Powell
contacted
Owen
in
january
1850
after
reading
Nature
of
Limbs
to
express
his
high
“satisfaction”
at
this
“extended
view
of
the
argument
for
design
from
‘unity
of
plan’
”.58
In
reply
Owen
himself
grumbled
that
he
too
had
been
attacked
(in
the
Manchester
Spectator),
presumably
by
a
young
Puseyite
priest
who
mistook
his
meaning.
He
said
this
unsettled
his
Lancashire
relatives,
and
though
he
stamped
on
the
“reptile”
in
a
follow-up
letter
to
the
Spectator,
he
still
welcomed
Powell’s
antidote
to
its
venom.”
Powell
was
by
now
contemplating
a
new
work
and
promised
to
take
Owen’s
Limbs
into
account.
These
Essays
on
the
“Philosophy
of
Creation”
eventually
appeared
in
,
and
continued
Powell’s
call
for
the
“universal
and
permanent
uniformity
of
nature”.
He
flirted
ever
more
dangerously
with
trans-
mutation,
embedding
Owen's
archetype
in
an
extended
discussion
of
life’s
development,
after
noting
that
the
French
morphologist
Geoffroy
St
Hilaire
had
seen
“the
possible
migration
or
transition
from
one
species
to
another”
as
a
corollary
of the
“primary
plan".
Powell
knew
he
was
usurping
Owen’s
archetype.
He
had
actually
tucked
in
a
postscript
to
his
letter
asking
Owen’s
view
on
develop-
ment
(i.e.
transmutation),
adding
that
he
had
heard
no
objections
“so
fatal
to
it
as
the
objectors
seem
to
imagine".
It
was
a
touchy
subject
and
Owen
replied
by
return.
But
rather
than
upbraid
his
friend,
he
enclosed
a
press
clipping
from
the
Spectator,
his
rejoinder
to
the
Puseyite
“reptile”,
emphatically
denying
any
allegiance
to
the
“stale”
school
of
Transmutation.
He
did
however
add
that
if
the
evidence
for
a
particular
secondary
cause
producing
a
new
species
were
as
good
as
that
for
the
archetype,
his
feeling
of
reverence
for
the
“Cause
of
all
Causes”
would
be
appreciably
increased.
Despite
Owen’s
caveat,
Powell
pressed
on,
weaving
the
arche-
type
ever
more
firmly
into
his
developmental
fabric;
pointing
out
that
Owen’s
ideas
acquire
their
“highest
interest”
when
considered
in
the
light
of
the
past
progression
of
life,
and
deliberately
quoting
the
famous
passage
closing
the
Nature
of
Limbs
which
had
so
out-
raged
the
Anglo-Catholics:
Huxley,
Owen,
and
the
Archetype
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To
what
natural
laws
or
secondary
causes
the
orderly
succession
and
progression
of
such
organic
phaenomena
may
have
been
committed
we
are
as
yet
ignorant.
But
if,
without
derogation
ofthe
Divine
power,
we
may
conceive
the
exist-
ence
of
such
ministers,
and
personify
them
by
the
term
‘Nature,
’
we
learn
from
the
past
history
of
our
globe
that
she
has
advanced
with
slow
and
stately
steps,
guided
by
the
archetypal
light,
amidst
the
wreck
of
worlds,
from
the
first
embodiment
of
the
Vertebrate
idea
under
its
old
lchthyic
vestment,
until
it
became
arrayed
in
the
glorious
garb
of
the
Human
form.
Quick
to
qualify
this
“noble
passage”,
Powell
insisted
that,
not
only
“without
derogation
of the
Divine
Power,
”
may
we
entertain
the
ideas
so
beautifully
expressed;
but
.
_
.
so
far
from
anything
derogatory,
such
a
view
constitutes
the
very
proof
and
manifestation
of
that
power
_
.
."0
The
archetype
served
Powell’s
purpose
well,
though
its
pious
prostitution
must
have
caused
more
than
raised
eyebrows.
Nonetheless,
Owen
believed
that
secondary
causes
had
ushered
in
new
species,
and
Powell’s
sense
of
high
design
in
an
orderly
cosmos
was
especially
appealing,
with
its
antecedent
Intelligence
and
arche-
typal
Plan.
Owen
therefore
welcomed
the
Essays,
as
much
for
their
appreciation
of
his
own
contribution
as
their
philosophic
content,
telling
Babbage
they
were
“to
the
point
&
timely”."‘
Others
tended
to
agree
in
a
cautious
sort
of
way
(no
other
was
possible
with
Powell
broaching
the
inflammable
subject
of
transmutation).
Hamilton
saw
the
subject
as
“the
highest
consideration
of
our
science",
and
while
baulking
at
the
transmutation,
on
the
grounds
that
fossils
did
not
seem
to
follow
in
the
necessary
succession,
he
too
recom-
mended
the
Essays
as
deserving
“a
careful
and
attentive
reading”.
The
moral
purpose
behind
Owen’s
science
is
clear:
to
prove
that
Man
was
in
the
Divine
Mind
at
the
time
of
Creation.
Owen
knew
of
course
that
not
all
fossil
lines
pointed
the
human
way,
in
fact
only
one
of
many
did
-
still,
there
was
a
timeless
purpose
behind
nature’s
veneer.
Romanticism
this
was,
though
of a
typically
British
variety:
shadows
of
change
masked
an
eternal
truth,
a
preordained
Plan.
But
Owen
was
never
one
to
accept
the
panpsychic
mysticism
of
the
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German
nature-philosophers,
under
the
influence
of
F.
W.
J.
Schelling,
the
Prince
of
Romantics.
For
Schelling
nature
was
immanent
in
God
and
the
Divine
Intelligence
reached
out
to
express
itself
through
a
kind
of
cosmic
poetry.
Owen
denied
that
the
“great
Cause
of
all”
was
“an
all-pervading
anima
mundi”,"2
the
more
pointedly,
perhaps,
because
Schelling
had
actually
pleaded
guilty
to
a
sort
of
pantheism,
and
Owen
himself
had
been
accused
of
it
by
the
Puseyites.
Rather,
his
God
was
a
traditional
British
craftsman
working
to
a
blueprint.
Nonetheless
it
all
proved
far
too
heady
at
home.
Trying
to
drum
up
interest
in
a
translation
of
Nature
of
Limbs,
Owen
admitted
to
Rudolph
Wagner
of
Gottingen
that
the
“subject
is
better
adapted
for
the
character
of
mind
and
thought
of a
German
audience
than
for
our
matter-of-fact
English”."’
But
worse
by
far,
his
timing
was
inopportune.
Transcendentalism
was
on
the
wane;
younger
positivists
had
begun
to
look
on
it
as
a
bad
mixture
of
pomposity
and
mysticism,
and
Huxley
was
not
slow
to
see
the
capital
in
slating
such
“mystifications”.
Rejecting
the
Archetype
Emasculation
of the
archetype
was
well
under
way
by
the
fifties,
which
left
Owen’s
palaeontological
superstructure
in
1859
begging
for
a
Darwinian
gloss.
The
demystified
archetype
doubled
for
Darwin’s
ancestor
or
“ancient
progenitor”,°“
and,
more
important,
Owen’s
cases
of
fossil
specialisation
-
the
Tertiary
horses
and
rhinoceroses
-
became
prime
examples
of
evolution.
This
is
not
to
suggest
that
the
transition
was
smooth.
Ironically
Huxley
himself
abhorred
the
notion
of
progressive
specialisation
in
the
1850s
and
early
1860s,
and
would
have
denied
Darwin
the
use
of
Owen’s
ready-made
lineages
-
causing
Michael
Bartholomew
recently
to
question
his
suitability
for
the
post
of
“devil’s
disciple”
(Chapter
3).
Significantly,
Huxley’s
philosophy
underwent
little
change
dur-
ing
the
watershed
years
-1865.
Of
course
Darwinism
did
make
an
impact.
Indeed,
the
Secretary
of
the
new
Anthropological
Society,
Charles
Carter
Blake,
was
astounded
at
the
speed
of
Hux1ey’s
about-face
on
the
question
of
evolution.
“There
was
a
time,
ten
years
ago,”
he
complained
in
1863,
“when
the
same
Huxley,
Owen,
and
the
Archetype
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eloquence
which
is
now
employed
in
lowering
‘Man’s
place
in
nature,’
uttered
its
vehement
strains
in
the
scientific
theatre
of
Albemarle
Street
in
disparagement
of
the
transmutation
doctrine.”‘5
But
this
may
not
be
the
best
way
to
gauge
Huxley’s
position,
for
it
ignores
the
continuity
of
his
thought
at
a
deeper
level.
We
could
say
that
he
accepted
Darwin
for
the
reason
he
rejected
Vestiges,
which
he
denounced
in
as
“a
mass
of
pretentious
nonsense”
and
“so
much
waste
paper”
-
i.e.
because
Chambers
had
seen
Divine
edicts
manifesting
as
nature’s
laws,
which
he
pictured
as
spiritual
movers
behind
the
scenes.
By
confus-
ing
“law”
with
“cause”,
Vestiges
had
palpably
failed
to
give
any
“explanation
of
creation",
short
of
describing
the
fossil
ascent
in
terms
of
an
“orderly
miracle”.
It
Wasn’t
the
transmutation
that
Huxley
objected
to,
and
he
probably
only
accepted
it
in
Darwin’s
case
because
it
was
the
corollary
of
naturalistic
causes:
population
pressure,
variation
and
selection.
In
other
words,
he
never
budged
in
his
hatred
of
“pseudo-scientific
realism”,
consigning
Chambers’
“laws”
and
Owen’s
archetypes
to
the
same
scrap
heap
as
the
Duke
of
Argyl1’s
books
thirty
years
later.
Not
that
he
had
found
a
schematic
archetype
unhelpful.
In
1853,
while
he
was
still
fired
by
Carlylean
ideals,
Huxley
considered
the
archetype
an
indispensable
aid
to
classification,
going
as
far
as
to
rate
it
“as
important
for
zoology
as
the
theory
of
definite
propor-
tions
for
chemistry”."°
But
positivists
violently
objected
to
any
idealist
edifice
being
raised
on
the
archetype.
As
Lewes
said
in
1852,
“when
it
is
no
longer
used
as
an
artifice,
but
presented
as
an
ascertained
plan
according
to
which
the
structures
were
composed
-
a
scheme
of
creation
subsequently
realized,
then
indeed
the
positive
philosopher
demurs”.
Huxley
tacked
a
similar
proviso
to
the
paper
which
Owen
was
expected
to
pooh-pooh.
He
used
a
diagrammatic
representation
of a
mollusc,
called
it
the
“archetype”,
and
explained
that
it
made
“no
reference
to
any
real
or
imaginary
ideas",
but
simply
summed
up
the
most
general
propositions
concerning
molluscs
and
stood
like
a
“diagram
to
a
geometrical
theorem".
Darwin
approved
up
to
a
point:
“The
discovery
of the
type
or
‘idea’
(in
your
sense,
for
I
detest
the
word
as
used
by
Owen,
Agassiz,
&
Co)
of
each
great
class,
I
cannot
doubt
is
one
of
the
very
highest
ends
of
natural
history
_
_
.’°’
But
for
all
practical
purposes
Huxley’s
archetype
was
as
immutable
as
Owen’s,
being
by
definition
incap-
able
of
self-change
or
progression,
whereas
Darwin’s
had
long
been
50
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cast
in
an
evolutionary
light.
In
the
back
of
his
personal
copy
of
Nature
of
Limbs,
Darwin
had
jotted:
“I
look
at
Owen’s
Archetypes
as
more
than
ideal,
as
a
real
representation
as
far
as
the
most
consummate
skill
&
loftiest
generalization
can
represent
the
parent
form
of the
Vertebrata”*
-in
short,
it
was
the
best
guess
at
what
the
real
ancestor
had
looked
like.
And
obviously
as
an
ancestor
it
had
the
potential
for
self-improvement,
hence
Darwin’s
letter
to
Hux-
ley
in
continued:
“I
shd.
have
thought
that
the
archetype
in
imagination
was
always
in
some
degree
embryonic,
&
therefore
capable
&
generally
undergoing
further
development.
"
The
italics
are
Darwin’s
(although
missing
from
the
printed
version
in
More
Letters
of
Charles
Darwin)
and
show
where
his
emphasis
lay.
Another
important
point
must
be
made:
in
the
fifties
Huxley
had
no
great
love
for
palaeontology,
and
therefore
never
placed
his
archetype
in
an
historical
context
-
unlike
Owen,
who
used
it
as
a
rationale
for
the
progressive
specialisation
of
fossil
life.
As
a
result,
only
Owen’s
could
be
replaced
by
Darwin’s
‘ancestor’.
Barring
the
odd
jibe,
Huxley
resisted
any
headlong
confrontation
with
Owen’s
Platonism
until
his
Croonian
Lecture
to
the
Royal
Society
on
I7 June
.
Even
then
he
neglected
to
mention
Owen
by
name
-
the
least
concession
he
could
make
with
the
man
actually
sitting
in
the
Chair.
But
that
did
not
stop
Huxley
from
castigating
archetypal
terminology
for
defying
the
spirit
ofthe
age.
Nor
did
he
leave
anyone
in
two
minds
as
to
his
target.
As
if
to
confirm
it,
he
dropped
Hooker
a
note
the
following
day,
confessing:
“My
head
was
more
full
of
bones
than
brains.
I
wonder
how
Ricardus,
‘Rex
anatomicorum’,
feels
this
morning.”"°
The
Croonian
also
encour-
aged
others
to
speak
out;
for
example,
it
sparked
off
Spencer’s
blistering
attack
on
Owen’s
idealism,
the
heat
and
smoke
from
which
tends
to
disguise
certain
deep-seated
similarities
in
their
thought
(Chapter
3).
It
is
too
simplistic
to
see
Owen's
science
castrated
solely
in
the
name
of
secularism,
whatever
the
naturalistic
bent
of
the
younger
writers
and
teachers.
True,
the
Albemarle
Street
conspirators
took
a
moral
stand
on
physical
truth
and
made
Uniformity
their
creed;
and
they
were
to
cold-shoulder
anyone
suspected
of
split
loyalties
in
*
Dov
Ospovat,
who
transcribed
this
note,
goes
on
to
suggest
that
at
this
late
date
Darwin
still
believed
in
a
“created
archetype",
in
the
sense
of
having
been
produced
by
“designed
laws”."“
Indeed,
he
pictures
Darwin
as
a theist
until
at
least
1859,
whereas
others,
most
notably
Howard
Gruber
in
Darwin
on
Man,
would
have
him
an
‘agnostic’
as
early
as
1838.
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their
push
to
create
a
self-governing
scientific
civil
service.
But
a
number
of
Christians
shared
their
professional
ideal
and
were
equally
opposed
to
Owenism.
For
them
religious
experience
was
a
more
private
affair
and
unlikely
to
intrude
on
their
chosen
career.
And
by
and
large
they
found
the
transition
to
Darwinism
relatively
easy,
inasmuch
as
it
did
little
violence
to
their
deeper
beliefs.
Only
in
Parker’s
case,
where
there
was
liable
to
be
a
clash,
was
there
any
kind
of
enforced
separation
or
schizoid
thinking.
The
Christian
Commitment
William
Kitchen
Parker
(1823-1890)
was
something
of
a
theistic
counterpoint
to
Spencer.
Spencer’s
urban
upbringing
among
the
Wesleyan
manufacturers
of
Derby
led
to
his
political
radicalisation
and
loss
of
faith.
Parker
by
contrast
was
born
into
a
Methodist
farming
community
fifty
miles
away
in
Dogsthorpe,
near
Peter-
borough,
and
his
life-long
almost
rustic
piety
was
reminiscent
of
Faraday’s.
An
“abiding
sense
ofthe
Divine
presence"
coloured
his
every
moment,
his
son
records.
He
apparently
suffered
no
crisis
of
faith,
and
looking
back
late
in
life
had
only
scorn
for
the
infidels
the
supposed
old
wives’
fables
and
cunningly
contrived
deceptions
of the
four
gospels,
which
according
to
Z
it
is
immoral
to
believe,
these
supposed
inventions
of
those
old
]ews
have
been
the
strength
of
my
life
-
they
have
lifted
up
my
mind.
As
for
the
knowledge
of
modern
science,
it
is
only
ignorance
with
its
eyes
open.”
A
metaphysical
abyss
separated
Parker
and
Huxley
(whose
name
could
easily
be
inserted
in
the
gap
above).
Yet
their
friendship
was
firm
and
enduring,
with
Huxley
acting
as
a
sort
of
literary
midwife,
critic
and
referee.
Parker’s
fate,
as
a
comparative
anatomist
seeking
work
in
Lon-
don,
was
closely
bound
with
Huxley’s
and
Flower’s.
He
had
entered
Charing
Cross
Hospital
in
1844,
while
Huxley
was
still
a
student,
and
attended
Owen’s
lectures
at
Lincoln’s
Inn,
like
so
many
at
the
time
becoming
enthralled
with
the
archetype.
But
it
was
not
to
last.
Parker
carried
out
a
number
of
meticulous
studies
of
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skull
development,
so
embarrassingly
detailed
that
he
was
awarded
a
Royal
Medal
in
1866,
and
it
was
this
work,
close
to
the
heart
of
Owenism,
that
finally
shook
his
“faith
in
the
great
system
of
transcendental
anatomy”.
His
painstaking
work
helped
to
crush
Owen’s
theory
of
the
vertebral
skull
(the
belief,
common
at
the
time,
that
the
skull
was
composed
of
fused
and
modified
vertebrae).
Since
Huxley
in
his
Croonian
had
singled
out
the
same
target,
he
invested
considerable
time
and
effort
in
improving
Parker’s
papers.
Parker
by
now
had
completely
swung
into
Huxley’s
camp,
and
in
one
paper
he
deplored
the
anatomical
suffering
caused
to
fish
from
their
being
dragged
into
harmony
with
that
mis-
chievous
piece
of
fancy-work,
“the
vertebrate
archetype.
”
It
is
high
time
for
us
to
have
ceased
from
transcendentalism:
of
what
value
is
it?
Our
proper
work
is
not
that
of
straining
our
too
feeble
faculties
at
system-building,
but
humble
and
patient
attention
to
what
Nature
herself
teaches,
comparing
actual
things
with
actual."
Parker’s
exuberant
belief
in
Old
Testament
miracles
may
well
explain
why
he,
of
all
people,
lined
up
with
the
sceptics.
Holding
to
the
miraculous
forced
him
to
separate
science
and
theology
into
“watertight
compartments”.
Asked
to
join
the
Victoria
Institute,
for
instance,
he
declined
on
the
grounds
that
reconciliation
was
impossible:
“Let
your
society
try
and
explain
the
swimming
of
Elisha’s
axe-head
by
the
laws
of
hydrostatics;
I
believe
the
axe-head
swam,
but
I
don’t
believe
it
can
be
explained.”
In
other
words,
science
was
impotent
in
the
face
of
the
miraculous,
but
equally
theology
was
no
guide
in
mundane
methodological
matters.
Hence
the
ease
with
which
he
could
accommodate
a
positivist
biology,
borrowed
from
Huxley,
and
which
justified
him
scrapping
the
archetype.
More
commonly,
Anglicans
who
rationalised
their
faith
and
regarded
Mosaic
miracles
as
allegory
still
sought
a
scientific
basis
for
natural
religion
-to
the
extent
that
theological
imperatives
could
account
for
the
destruction
of
Owen’s
archetype.
Such
certainly
seems
the
case
for
William
Henry
Flower
(1831-1899),
friend
to
both
Huxley
and
Parker,
but
again
a
man
deeply
dismayed
“by
the
combative
character
of
some
of
the
then
leaders
of
science
and
best
equipped
exponents
of
evolution.”72
Flower
was
the
son
of
a
Huxley,
Owen,
and
the
Archetype
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wealthy
brewery
owner
and
a
likeable
Broad
Churchman
in
the
Baden
Powell
mould.
Powell
was
actually
his
wife’s
brother-in-law
and
the
family
connection
had
been
close.
Hence
Flower’s
early
exposure
to
the
theological
need
for
a
wholly
natural
creation.
Perhaps
this
explains
why
he
was
later
singled
out
by
the
Church
Congress
to
explain
the
intricacies
of
evolution,
a
lecture
unfairly
sent
up
by
Huxley
as
an
attempt
to
lure
the
“ecclesiastical
swallow"
with
a
well-oiled
bolus
of
evolution.
Flower’s
actual
address
was
noticeably
more
sympathetic.
Evolution
had
not
altered
one
whit
the
“evidence
of the
Divine
government
of
the
world":
The
wonder
and
mystery
of
Creation
remain
as
wonderful
and
mysterious
as
ever
.
.
.
It
is
still
as
impossible
as
ever
to
conceive
that
such
a
world,
governed
by
laws
.
.
_
could
have
originated
without
the
intervention
of
some
power
external
to
itself.
If
the
succession
of
small
miracles,
formerly
sup-
posed
to
regulate
the
operations
of
nature,
no
longer
satisfies
us,
have
we
not
substituted
for
them
one
of
immeasurable
greatness
and
grandeur?7’
One-time
co-worker
Richard
Lydekker
took
this
to
mean
that
Flower
was
uncomfortable
with
Darwin’s
theory
of the
survival
of
the
fittest.
But
the
opposite
is
probably
true.
Not
only
did
Flower
testify
to
his
own
Darwinian
orthodoxy,
but
the
real
point
is
that
in
his
Powellian
view
natural
selection
made
creation
rational;
with-
out
this
mechanism
it
was
inexplicable,
or
rather,
reduced
to
a
string
of
minor
miracles.
What
makes
this
interpretation
compell-
ing
is
Flower’s
approach
to
Owenism.
He
had
probably
been
reared
on
Owen’s
Archetype.
(The
evidence
is
circumstantial:
he
had
studied
at
University
College,
taking
Sharpey’s
Gold
Medal
in
physiology
and
Grant’s
Silver
in
comparative
anatomy
in
,
and
according
to
Spencer
Owen’s
book
was
a
course
text
in
Gower
Street
at
the
time.)
But
Flower
came
to
reject
it.
The
“type
or
common
plan”
explained
nothing,
accounted
for
nothing.
lt
gave
not
even
a
shadow
of a
reason
for
the
resemblance
amid
diversity
found
everywhere.
It
only
required
that
the
Creator
had
imposed
certain
apparently
quite
arbitrary
restrictions
on
His
power,
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but,
beyond
this
almost
paradoxical
assertion,
it
gave
no
clue
to
elucidate
anything
like
a
theory
of
creation.”
But
a
theory
of
creation
is
precisely
what
Darwin
had
given,
to
Powell’s
express
delight,
and
Flower,
like
Powell,
probably
accepted
Darwinism
for
its
more
sublime
view
of
Divine
government.
Broad
Church
biologists
could
still
insist
with
Huxley
that
the
archetype
defied
the
spirit
of the
age.
George
Rolleston
(
1829-1881
)
is
a
case in
point.
A
vicar’s
son
from
Yorkshire,
he
had
read
Classics
at
Pembroke
College
in
the
forties,
before
gaining
a
medical
Fellowship
and
moving
to
St
Bartholomew’s
Hospital.
During
his
student
days
he
spurned
the
shrouded
symbolism
of
the
Oxford
Movement
and,
influenced
by
Huxley
in
London,
rejected
the
mystical
garb
of
Archetypalism.
Huxley
evidently
thought
enough
of
Rolleston
to
support
him
for
the
Linacre
Chair
of
Anatomy
and
Physiology
at
Oxford
in
1860.
A
week
later
it
was
heard
that
Owen
had
armed
his
rival,
Waller,
with
a
“very
strong”
testimonial,
and,
Rolleston
told
Huxley,
“It
has
been
hinted
to
me
that
some
of
this
strength
is
due
to
a
feeling
of
antagonism
on
his
part
to
you.”75
Rolleston
was
successful
and
pledged
Huxley
“never
to
give
you
cause
to
regret
the
share
you
have
had
in
my
promotion.”
However
much
“Oxford
slough”
Rolleston
still
had
to
shed,
Huxley
evident-
ly
found
him
“plastically
minded”
enough
to
consider
enticing
into
co-editorship
on
the
Natural
History
Review,
even
while
boasting
to
Hooker
that
the
new
series
would
be
“mildly
episcophagous”.
Although
Rolleston
never
joined
the
team,
he
did
carry
out
mis-
sionary
work
in
Oxford,
trying
to
convince
friends
of
the
ease
“in
reconciling
Darwin
with
the
Established
Creed",
while
publishing
a
number
of
pro-Huxley
papers
in
the
Review
and
pointing
up
“the
utter
incongruity
which
exists
between
Platonic
mysticism
and
modern
science".
Revealing
the
disfigured
body
hidden
by
the
archetype’s
“an-
tique
dress”,
Parker,
Flower
and
Rolleston
were
not
covertly
hitting
the
Church,
or
attempting
to
usurp
its
earthly
power.
Perhaps
the
reverse
-
each
could
have
had
theological
reasons
for
rejecting
Platonism.
Of
course,
it
was
this
hatred
of
archetypalism
which
explains
the
fact
-
incongruous
within
the
‘Science
vs.
Religion’
paradigm
-
that
Huxley,
the
self-proclaimed
smiter
of
Amalekites,
had
a
large
hand
in
promoting
all
three
men
to
their
professional
Huxley,
Owen,
and
the
Archetype
55
posts.
Fellowships
of
the
Royal
Society
came
in
quick
succession.
Rolleston
gained
his
in
1862
at
the
height
of
the
ape-brain
debate
(next
chapter),
both
he
and
Flower
having
already
come
out
on
Huxley’s
side
against
Owen.
Flower’s
followed
in
1864,
after
Huxley
had
sought
Darwin’s
blessing
(“I
go
bail
for
his
being
a
thoroughly
good
man
in
all
senses
of
the
word”),7“
while
Huxley
put
up
Parker’s
name
a
year
later,
helping
him
on
his
way
to
a
Royal
Medal
for
establishing
“the
true
theory
ofthe
vertebrate
skull".
The
timing
and
political
importance
of
these
moves
should
not
be
underestimated.
Huxley
saw
acceptance
in
Society
circles
as
tanta-
mount
to
official
recognition
of
one’s
science,
and
this
made
it
crucially
important,
not
only
to
get
his
own
men
into
key
positions,
but
-
we
will
see
-
actually
to
veto
Owen’s
appointment
to
the
Council.
Rolleston
talked
of
the
failing
empire
of
“Archetypal
Ideas",
and
so
it
must
have
seemed
with
the
abrupt
transfer
of
power
at
an
institutional
level;
indeed,
nowhere
was
it
more
astonishing
than
in
Owen’s
own
College
of
Surgeons.
After
two
decades
as
Hunterian
Professor,
Owen
had
made
Hunter’s
museum
one
of
the
most
prestigious
in
the
country.
Here
if
anywhere
Owen’s
thought
should
have
endured,
if
only
because
he
could
have
influenced,
as
no
one
else,
the
choice
of
successor.
But
apparently
not.
He
clashed
with
the
Council
and
exited
in
,
only
to
see
a
succession
of
Huxley
sympathisers
move
in
with
indecent
haste.
Flower
first;
backed
by
Huxley,
he
was
unanimously
elected
Conservator
in
1861,
though
the
youngest
of
fifty
candidates
(among
whom
was
Parker).
And
only
months
later
(in
1862)
Huxley
himself
took
the
Hunterian
Chair,
a
jubilant
Flower
informing
him
that
April
that
the
Court
of
Examiners
had
unanimously
decided
that
“there’s
not
a
man
in
all
Athens
that
can
discharge
Pyramus”
(i
.e.
the
Hunterian
Profes-
sorship)
but
you
.
_
.
I
am
exceedingly
rejoiced
myself
at
the
prospect
of
the
new
“Hunterian
Professor,”
though
I
don’t
know
what
our
illustrious
predecessor
will
say.”
So
within
six
years
of
Owen’s
departure,
the
Museum
had
switched
from
the
bastion
of
English
transcendentalism
to
a
bulwark
of
anti-Platonism.
And
so
it
was
to
stay.
2
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Continuity:
Fossils
&
Theology
The
Trouble
with
Retrospectives
In
his
Edinburgh
review
of
the
Origin,
Owen
denied
having
any
“sympathy
whatever
with
Biblical
objectors
to
creation
by
law,
or
with
the
sacerdotal
revilers
of
those
who
would
explain
such
law”.‘
But
the
review
was
otherwise
so
mealy-mouthed
that
his
denial
has
frequently
been
taken
as
another
jesuitical
aside.
The
irony
is
that
for
once
Owen
was
being
quite
candid,
although
the
fact
was
lost
as
Huxley
in
a
rival
Westminster
review
painted
him
one
of
“the
most
decided
advocates
of
the
received
doctrines
respecting
species”.
This
indictment
proved
so
effective
that
only
a
generation
ago
Loren
Eiseley
could
lump
Owen
and
the
glacial
cataclysmist
Louis
Agassiz
together
as
“old
style
catastrophists
and
progressionists"
and
supporters
of
“separate
creations”.2
This
is
the
danger
of
accepting
propaganda
at
face
value:
history
has
come
to
perpetuate
and
sanctify
the
partisan
view.
The
original
need
for
that
view
is
easy
enough
to
understand.
The
early
evolu-
tionists
doubled
as
historians
and
did
what
any
nationalistic
group
does
to
forge
its
self-identity
-
they
wrote
the
kind
of
heroic
history
encouraged
by
Victorian
positivism,
portraying
the
forces
of
light
triumphing
over
religious
obscurantism.
Corpses
were
disinterred
and
the
once-vanquished
ceremoniously
reslain,
something
very
much
in
evidence
in
Darwin’s
and
Huxley’s
Lives
and
Letters
(where
enemies
like
Owen
are
consistently
vilified).
These
propagandist
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histories
are
perfectly
adequate
for
their
purpose,
so
long
as
we
remember
that
this
is
history
written
from
the
‘victor’s’
viewpoint.
Huxley
was
so
engrossed
in
his
military-style
campaigns
and
so
swept
along
by
contemporary
social
currents
that
his
reminiscences
are
understandably
unidimensional.
Nowadays,
though,
historians
are
no
longer
content
with
reslaying
the
slain.
They
want
to
see
beyond
partisan
bounds;
they
need
to
sympathise
with
the
posi-
tions
of
other
parties
in
order
to
frame
a
larger
canvas.
So
in
this
chapter
I
will
try
to
distil
out
the
propaganda,
and
in
the
process
show
why
there
was
a
tactical
advantage
to
Huxley
in
painting
Owen
a
reactionary.
This
should
clear
the
way
for
a
more
reason-
able
picture
of
Owen’s
palaeontological
world
view.
The
first
and
most
obvious
point
to
note
is
that
in
the
1850s
-
the
time
he
was
looking
back
on
from
his
post-Darwinian
vantage
point
-
Huxley
himself
was
no
palaeontologist.
Offered
Edward
Forbes’
posts
of
Palaeontologist
and
Lecturer
in
Natural
History
at
the
School
of
Mines
in
1854,
he
actually
“refused
the
former
point
blank”
because
he
“did
not
care
for
fossils”.“
Indeed,
before
1859,
Huxley
devoted
little
time
to
palaeontology,
just
enough
to
de-
scribe
a
new
crustacean
from
the
“Coal-Measures”,
and
to
point
out
that
Pteraspis
was
not
a
fossil
squid
but
probably
the
oldest
known
fish.
Only
when
he
saw
the
polemical
importance
of
fossils
did
he
exploit
this
resource
in
any
systematic
way,
first
(in
the
later
1850s
and
early
1860s)
using
archaic
amphibians
and
persistent
crocodiles
to
destroy
the
case
for
geological
progression,
and
later-
changing
face
somewhat
-
employing
dinosaurs
and
the
same
crocodiles
to
establish
genealogies
in
aid
of
Darwinism.
Not
that
the
young
professor
was
bashful
of
lecturing
old
hands
on
palaeontological
procedure.
In
1856,
before
publishing
a
single
descriptive
paper
of
his
own,
he
gave
more
experienced
men
qualms
by
subjecting
the
century’s
foremost
comparative
anatom-
ist,
Georges
Cuvier,
to
strenuous
criticism
in
a
Royal
Institution
lecture.
Hugh
Falconer,
a
respected
palaeontologist
recently
re-
turned
from
India,
was
absolutely
furious,
and
Darwin
knew
that
Owen
would
be
outraged.
Understandably
so,
for
by
this
time
Owen
had
authored
over
100
books
and
papers
on
vertebrate
palaeontology:
monographing
British
fossil
reptiles
and
mammals,
christening
the
dinosaurs,
and
making
a
start
on
colonial
imports
-
reconstructing
the
New
Zealand
moa
and
pioneering
the
study
of
South
African
mammal-like
reptiles
and
Australian
Pleistocene
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With
this
track
record
he
was
obviously
unhappy
at
having
a
tyro
telling
him
how
it
was
done.
But
then
Huxley
just
revelled
at
the
prospect,
telling
Dyster
on
3
November,
“There
is
going
to
be
a
set-to
at
the
Geological
on
Wednesday.
The
great
O.
versus
the
Jermyn
St
Pet
on
the
methods
of
Palaeontology.
You
shall
know
the
results.
”“
The
iconoclastic
aspect
of the
paper
worried
even
Darwin,
usually
the
last
with
a
reprimand,
and
caused
him
to
reconsider
proposing
Huxley
for
the
Athenaeum
Club,
holding
off
for
a
couple
more
years
in
the
hope
that
he
would
mellow.
Huxley’s
lack
of
acquaintance
with
practical
palaeontology
in
the
1850s,
coupled
with
his
later
commitment
to
Darwinism
and
positivist
historiography,
go
some
way
to
explaining
his
often
distorted
reminiscences.
To
pick
the
most
blatant
case
-
in
“The
Coming
of
Age
of the
Origin
of
Species”,
which
he
placed
in
Nature
in
1880
to
celebrate
the
Origin’s
Twenty-First
(itself
a
political
act,
with
Darwin
pictured
receiving
the
key
to
Science’s
door),
Huxley
wanted
to
create
the
image
of
an
abrupt
about-turn
in
1859.
He
achieved
this
by
reinterpreting
geology
before
the
Origin
as
cata-
strophic.
“Great
and
sudden
physical
revolutions,
wholesale
cre-
ations
and
extinctions”
were
the
norm,
as
they
had
been
since
Cuvier’s
day.
But
as
numerous
historians
have
shown,
catastroph-
ism
had
waned
well
before
the
fifties,
and
a
careful
reading
of
the
papers
and
Presidential
addresses
of the
Geological
Society
for
the
1850s
demonstrates
how
false
Huxley’s
memory
played
him.
True,
Agassiz
at
Harvard
was
still
sending
ice-sheets
sweeping
across
the
globe
“like
a
sharp
sword”
to
sever
past
and
present
life.
But
Sedgwick
in
the
1830s
had
despaired
of
such
“moonshine”,
and
Darwin
thirty
years
later
thought
Agassiz
“glacier-mad”;
even
Huxley
in
1854
dismissed
him
as
creeping
towards
the
lunatic
fringe.5
Elie
de
Beaumont
in
France
also
continued
to
insist
on
paroxysmal
crustal
collapses
into
the
1850s.
Yet
every
Londoner
who
“had
sucked
in
[Lyell’s]
Principles
with
his
mother’s
milk”
was
safely
immunised.
When
de
Beaumont
produced
a
technical
three-
volume
work
in
which
proposed
a
mechanism
for
these
crustal
wrenchings,
Forbes
rearranged
his
Presidential
address
that
year
to
dispose
of
it."’
Owen
was
no
field
geologist
himself
and
leant
heavily
on
Lyell
for
his
gradualist
views,
and
in
the
Introduction
to
British
Fossil
Mammals
(
1846)
admitted
that
fossil
jumps
are
best
explained
by
the
weathering
out
of
intervening
strata.
Lyell
wrote
in
a
paean
of
praise:
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I
have
read
nothing
of
late
which
has
given
me
more
pleasure.
It
comes
out
most
opportunely
together
with
E.
Forbes’
beautiful
essay
on
the
Flora
&
Fauna
&
the
identity
of
the
crag
shells with
living
ones
to
combat
Alcide
D’Orbigny
&
Agassiz
with
their
division
“as
sharp
as
a
sword”
between
formations
&
groups
of
species
&
the
non-passage
of
fossils
from
one
set
of
strata
to
another.
You
have
brought
out
the
absence
of
a
catastrophe
well
&
clearly
&
I
think
you
never
wrote
anything
more
tersely
as
well
as
in
good
style
No
London
geologist
in
the
1850s
seriously
believed
that
crustal
convolutions
signalled
epochal
changes.
So
Huxley
was
not
writing
history,
but
propaganda
which
turned
the
past
to
advantage.
His
stratagem
was
to
relocate
the
extremists
at
the
centre
of
the
stage
and
present
a
palaeontological
contrast:
the
catastrophists
with
their
“great
breaks”,
and
the
Darwinians
with
their
“intermediate
grada-
tions".
This
allowed
him
to
ask
the
obvious
question
-
how
was
it
that
Darwin
carried
the
world
with
him
after
1859?
Huxley
answers
with
a
survey
of
subsequent
palaeontological
progress,
gingerly
stepping
round
Owen,
and
outlining
his
own
work
on
Archaeop-
teryx
and
the
dinosaur-bird
connection,
while
concluding
that
the
“Whole
tendency
of
biological
investigation
since
1859”
has
been
to
close
the
fossil
gaps.
With
such
success,
he
adds,
that
“if
the
doctrine
of
Evolution
had
not
existed
Palaeontologists
must
have
invented
it.
"8
But
as
we
will
see,
a
fine
study
of
Owen’s
work
on
fossil
reptiles
suggests
that
all
is
not
so
straightforward.
In
fact
he
had
already
made
an
effort
to
close
a
major
gap
-
between
fish
and
reptiles
-
not
only
before
Huxley’s
attempts
at
genealogy,
but
even
before
the
Origin
was
published.
As
a
consequence,
I
would
suggest
that
to
some
extent
Owen’s
palaeontological
views,
far
from
clashing
with
Darwin’s,
were
actually
supportive.
Expectations
The
Lubbocks,
Father
&
Son
(God
save
the
mark)
thought
it
was
Owen’s!!!
Darwin
referring
to
the
anonymous
Times
review
of the
Origin?
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This
brings
us
to
how
Owen
was
expected
to
react
to
the
Origin.
For
all
of Huxley’s
exaggerations,
it
was
known
that
Owen
was
no
bibliolater;
in
some
circles
it
was
expected
that
his
belief
in
“con-
tinuous
creation”
would
actually
predispose
him
to
evolution.
Not
everybody,
of
course,
went
so
far
as
the
Lubbocks
as
to
see
him
writing
a
rave
review
in
The
Times.
As
it
happened,
Darwin
had
a
more
realistic
insight
into
Owen’s
psychology.
The
appreciative
Times
review
appeared
on
Boxing
Day
1859,
and
Darwin
correctly
guessed
that
it
was
Huxley’s
doing,
telling
him:
Upon
my
life
I
am
so
sorry
for
Owen;
he
will
be
so
d-d
savage;
for
credit
given
to
any
other
man,
I
strongly
suspect,
is
in
his
eyes
so
much
credit
robbed
from
him.
Science
is
so
narrow
a
field,
it
is
clear
there
ought
to
be
only
one
cock
of
the
walk!‘°
A
prophetic
forecast,
for
Darwin
was
to
be
hauled
over
the
coals
in
Owen’s
Edinburgh
review
in
1860.
All
this
renders
Owen’s
pleasant-
ness
in
December
1859
a
little
suspect;
meeting
Darwin
that
month,
he
apparently
told
him
that
the
newly-published
Origin
contained
the
best
explanation
“ever
published
of the
manner
of
formation
of
species".
Now,
we
know
that
Owen
had
grave
reservations
about
transmutation,
preferring
an
alternative
non-transmutational
mechanism.
So
how
are
we
to
explain
his
unaccustomed
gener-
osity?
Well,
if
Ospovat
is
right,
and
Darwin
was
still
a
theist
at
this
stage,
perhaps
he
told
Owen
what
he
was
to
tell
the
Harvard
botanist
Asa
Gray,
viz.
that
he
was
“inclined
to
look
at
everything
as
resulting
from
designed
laws
_
.
.”
From
this
Owen
might
have
gathered
that
they
shared
a
certain
common
ground;
it
might
also
have
looked
as
if
their
systems
were
formally
similar
in
some
respects.
Owen
could
afford
to
be
polite,
leaving
Darwin
with
the
distinct
impression
that
“he
goes
at
the
bottom
of
his
hidden
soul
as
far
as
I
do!”“
Perhaps
Darwin
even
read
his
own
evolutionary
inclinations
into
Owen’s
lawful
explanation
of
fossil
life.
Whatever
the
truth,
the
two
men
seemed
reasonably
pleased
with
one
another.
So
why
Owen’s
change
of
heart?
Why
the
uncharitable
Edinburgh
review?
It
was
probably
nothing
so
crude
as
treachery
or
deliberate
deception,
as
older
histories
consistently
imply.
Owen
possibly
only
realised
the
real
danger
on
seeing
Huxley
take
up
the
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Darwinian
cudgels
and
ruthlessly
exploit
evolution
for
materialist
ends,
bestialising
man
in
the
process.
Suddenly,
the
potential
threat
of
Darwinism
in
hostile
hands,
in
Huxley’s
hands,
would
have
become
frighteningly
apparent.
There
is
no
doubt
that
Owen
accepted
a
causal
explanation
of
species
before
1859.
We
also
have
St
George
Mivart’s
word
for
it.
(Mivart,
part
taught
by
Owen,
part
by
Huxley,
was
a
liberal
Catholic
and
skilful
anatomist,
whose
dissections
of the
lemur
were
used
by
Darwin
in
the
Descent
of
Man.)
In
later
years
Mivart
gravitated
back
to
Owen,
considering
his
archetypes
the
more
important
for
being
“refreshed
and
invigorated
by
the
bath
of
Darwinian
Evolutionism
through
which
they
have
been
made
to
pass”.
Having
nailed
his
Platonic
colours
to
the
mast
and
become
caught
up
in
a
pamphlet
war
with
the
American
Darwinian
Chaun-
cy
Wright
in
1872,
Mivart
vowed
to
do
Owen
“a
simple
act
of
justice”,
namely
to
bear
“witness
to
your
distinct
enunciation
of the
evolution
of
species
by
the
operation
of
secondary
laws
before
ever
the
‘Origin
of
Species’
saw
the
light.”‘2
Again
we
must
beware,
because
Mivart
was
using
hindsight:
“evolution”
is
not
a
word
Owen
would
have
employed
in
the
1850s.
Nonetheless,
this
epi-
sode
suggests
that
Owen
had
discussed
the
lawful
origination
of
life,
convincing
Mivart
years
later
that
he
had
cornered
evolution
first.
By
all
accounts,
the
bibliolater
image
has
to
go,
and
I
think
we
might
reconstruct
a
more
subtle
triangular
relationship
between
Owen’s
palaeontology,
theology,
and
science
of
species.
In
short,
I
want
to
suggest
that
he
had
reached
a
position
which
the
Athenaeum
called
“continuous
creation".
U
It
was
formally
similar
in
palaeonto-
logical
respects
to
Darwin’s
“descent”,
and
rested
on
fossil
evidence
which
would
have
served
Darwin
equally
well.
The
New
Design
The
axiom
of the
continuous
operation
of
Creative
power,
or
of
the
ordained
becoming
of
living
things,
is
here
illustrated
by
the
class
of
fishes
.
_
.
But
the
creation
of
every
class
of
such
animals,
whether
Reptiles,
Birds,
or
Beasts,
has
been
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successive
and
continuous,
from
the
earliest
times
at
which
we
have
evidence
of
their
existence.
Owen,
speaking
as
President
of
the
British
Association,
22
September
1858.
“‘
In
1858
Owen
was
at
his
professional
peak,
even
if young
bloods
like
Huxley
and
Carpenter
were
already
roaring
at
his
“absurd-
ities”.
That
year
saw
him
elected
President
of the
British
Association
at
Leeds,
while
already
Fullerian
Professor
of
Physiology
at
the
Royal
Institution,
lecturer
at
the
School
of
Mines,
and
Superinten-
dent
ofthe
Natural
History
collections
at
Bloomsbury.
This
gave
him
a
platform
of
unprecedented
power
and
he
exploited
it
in
his
public
crusade
for
a
National
Museum
of
Natural
History.”
To-
wards
this
end
he
had
begun
making
political
allies.
In
May
he
was
invited
to
Gladstone’s
Thursday
morning
breakfasts,
and
it
was
Gladstone,”
as
Chancellor
under
Palmerston,
who
introduced
a
bill
in
1862
to
push
through
Owen’s
plans
for
the
museum
(unsuccessfully
at
the
first
attempt).
This
period
was
perhaps
the
closest
Owen
came
to
being
a
spokesman
for
science,
his
impeach-
ment
by
Huxley
in
1860-3
for
“wilful
&
deliberate
falsehood”
effectively
scuppering
any
intention
he
might
have
had
of
being
an
elder
statesman
of
science.
So
it
is
essential
to
look
at
what
Owen
was
saying
in
1858,
on
the
eve
of
the
Origin,
when
he
was
still
in
a
position
of
influence.
In
his
address
to
the
British
Association
and
concluding
Fullerian
lecture
“On
the
extinction
of
species”
(
1859),
Owen
made
a
philosophic
distinction
which
affords
crucial
insight
into
his
appreciation
of the
status
of
scientific
laws.
By
“patient
and
induc-
tive
research”,
he
claimed,
the
natural
philosopher
has
established
certain
unassailable
axioms,
never
to
be
confounded
with
the
“speculative
philosophies”
invented
to
explain
them.
In
other
words,
natural
laws
were
divinely
instituted
and
inviolable,
where-
as
explanatory
hypotheses
were
a
product
of
human
ingenuity.
He
had
in
mind
the
“axiom
of
the
continuous
operation
of
Creative
power”
as
an
inductive
truth.
This
could
be
read
off
from
the
fossil
record,
which
revealed
a
progressive
incarnation
of
the
Ideal
Archetype.
Quite
distinct,
however,
were
the
various
hypothetical
mechanisms:
transmutation,
metagenesis,
or
whatever.
This
dis-
tinction
was
trotted
out
time
and
again
-
at
the
British
Association,
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Royal
Institution,
in
his
Edinburgh
review
of
the
Origin,
and
in
Palaeontology
(1860),
where
he
states:
As
to
the
successive
appearance
of
new
species
in
the
course
of
geological
time,
it
is
first
requisite
to
avoid
the
common
mistake
of
confounding
the
propositions,
of
species
being
the
result
ofa-
continuously
operating
secondary
cause,
and
the
mode
of
operation
of
such
creative
cause.
Biologists
may
entertain
the
first
without
accepting
any
current
hypothesis
as
to
the
second.”
Romantic
liberals
regarded
this
separation
as
not
only
reasonable
but
crucial,
and
the
Duke
of
Argyll
reassured
Owen:
You
are
quite
justified
in
drawing
a
broad
distinction
be-
tween
“Creation
by
Law"
-
(some
Law)
-
and
the
special
theory
in
respect
to
the
precise
nature
of
that
Law,
which
Darwin
has
put
forward.
At
the
same
time
“Creation
by
Law”
is
necessarily
connected
in
our
minds
with
“Creation
by
Birth",
Generation
being
the
only
“Law”
which
we
know
of
as
capable
of
“Creating”.
The
Law
under
which
a
new
Birth
takes
place
is
very
vaguely
shadowed
forth
in
the
Theory
of
Darwin.
But
he
has
probably
made
a
guess
which
includes
a
few
bits
of
the
truth
-
nothing
more.
Yet
to
the
Huxley
faction
with
its
mechanistic
and
secular
needs
this
appeared
a
useless
and
perhaps
pernicious
distinction,
and
Huxley
himself
viewed
Owen’s
ex
cathedra
pronouncements
with
disdain.
Unfortunately,
Owen
was
his
own
worst
enemy,
and
his
use
of
awkward
expressions
practically
invited
Huxley’s
sarcasm.
Owen,
for
example,
referred
to
“the
continuous
operation
of
the
ordained
becoming
of
living
things”,
which
made
little
sense
without
knowing
his
commitment
to
Powellian
design
and
advanced
views
on
fossil
specialisation.
To
the
swelling
ranks
of
positivists,
rationalists,
and
later,
Darwinians,
his
words
seemed
quaintly
archaic,
if
not
laugh-
ably
evasive.
Looking
back
to
Nature
of
Limbs
from
his
Darwinian
vantage
point,
Flower
thought
Owen’s
“trumpet
gave
an
uncertain'
sound”,
but
it
was
Huxley
who
extracted
the
greatest
capital
in
his
Man's
Place
in
Nature:
though
I
have
heard
of
the
announcement
of
a
formula
touching
“the
ordained
continuous
becoming
of
organic
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forms,
”
it
is
obvious
that
it
is
the
first
duty
of a
hypothesis
to
be
intelligible,
and
[this]
_
_
_
may
be
read
backwards,
or
forwards,
or
sideways,
with
exactly
the
same
amount
of
signification
.
.
.“’
Of
course
only
Owen
is
to
blame
for
the
semantic
pandemonium,
and
he
must
have
intended
a
certain
ambiguity;
indeed,
it
was
a
useful
cloak,
protecting
him
from
the
attacks
of
conservatives,
especially
the
Puseyites.
Owen
edged
forward
hesitantly,
desperate
lest
he
offend,
influenced
by
Powell’s
“timely”
Essays
but
acutely
conscious
of
the
reactionary
ferment
whipped
up
by
Vestiges.
He
evidently
chose
his
words
carefully
so
as
not
to
prejudice
his
own
case,
even
if
it
left
him
making
little
sense.
His
tactics
can
be
likened
to
Darwin’s
“truckling”,
when
in
the
“Transmutation
Notebooks”
he
ruminated
on
how
best
to
disguise
his
materialism
to
gain
a
fairer
hearing,
and
in
the
Origin
talked
ofthe
Creator
“breathing”
life
into
primordial
forms.”
Many
of
the
moral
objections
to
“ordained
continuous
becom-
ing”
Powell
himself
had
cleared
up,
and
Owen
plotted
a
particu-
larly
Powellian
course.
He
assuaged
fears
by
placing
organic
science
on
a
philosophical
and
moral
basis
akin
to
that
of
natural
philos-
ophy.
Like
Powell
in
his
Order
of
Nature
(1859),
Owen
looked
to
the
“grand
principle
qflaw”
as
the
basis
of
Omnipotent
design.2‘ Just
as
Newton
established
God
as
the
“Lawgiver”
in
the
physical
realm,
so
the
axiom
of
“ordained
becoming”
in
a
“creation
[that]
has
been
successive
and
continuous”
established
Him
as
lawgiver
in
the
organic
realm.
The
Almighty
need
exert
His
presence
by
periodic
interruption
no
more
in
the
creation
of
species
than
in
the
direction
of
the
wind.
Both
were
subject
to
laws
by
which
He
preordained
the
course
of
events.
To
Owen
the
idea
of
a
progression
of
well-adapted
species
in
ever-changing
environments
was
nonsen-
sical
without
an
“anticipating
Intelligence”,
and
on
this
he
was
in
one
mind
with
Babbage,
Chambers
and
Powell.
Owen’s
hope
was
possibly
to
carry
more
orthodox
scientists
with
him,
and
in
so
doing
sweep
aside
metaphysical
objections
to
lawful
creation;
hence
he
proudly
concluded
that
in
establishing
a
lawful
biology
“our
science
becomes
connected
with
the
loftiest
of
moral
speculations".
In
the
ensuing
reconciliation
of
Christianity
and
evolution
such
a
reformulation
was
to
prove
decisive.
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Archegosaurus
-
Closing
the
Fossil
Gap
Since
the
discovery
ofthe
Pterodactyle,
probably
no
event
in
the
domain
of
palaeontology
has
been
more
important
than
the
discovery
of the
Archegosaurus.
The
Frankfurt
palaeontologist
Herman
von
Meyer,
1848.22
Archegosaurus
conducts
the
march
of
development
from
the
fish
proper
to
the
labyrinthodont
[amphibian]
type
.
_
_
Owen
reporting
to
the
British
Association
in
September
1859
on
the
Carboniferous
fossil
which
spanned
two
classes.”
However,
Owen
was
no
moralist
but
a
palaeontologist,
and
we
need
to
know
how
far
he
reformulated
his
geological
doctrines
to
bring
them
into
line
with
Powellian
theology.
The
fossil
record
itself
could
be
made
to
fit
almost
any
prevailing
theory.
Hence
in
1841,
when
it
was
the
fashion
to
use
fossil
gaps
and
retrogressive
sequences
to
thwart
the
Lamarckians,
Owen
insisted
that
reptiles
had
not
emerged
in
fish-like
simplicity,
and
that
the
oldest
still
resembled
well-developed
monitor
lizards
of
today’s
Tropics.
Even
the
Triassic
labyrinthodonts
were
too
crocodilian-looking
to
sup-
port
a
direct
connection
with
the
fishes.
So
he
started
off
adamant
that
any
sort
of
continuity
or
“hypothetical
derivation
of
reptiles
from
metamorphosed
fishes”
was
nonsense,
and
“directly
nega-
tived”
by
the
evidence."
But
he
had
already
begun
to
reconsider
by
the
late
1840s,
as
the
Grantian
threat
receded
and
he
gained
confi-
dence
in
his
Archetypal
theology
with
its
Divine
Plan
realised
in
a
streaming
of
fossil
life.
In
the
Nature
of
Limbs
he
accepted
life’s
“slow
and
stately
steps”,
and
as
his
commitment
to
continuity
grew
in
the
1850s
he
became
receptive
to
‘transitional’
fossils
-
those
like
Archaeopteryx,
which
he
described
in
1862
and
which
were
so
important
from
a
Darwinian
point
of
view.
But
before
Darwin
had
published
or
Archaeopteryx
was
heard
of,
Owen
had
employed
another
fossil
in
exactly
the
same
way
-
as
a
bridge
between
classes.
This
was
the
Carboniferous
Archegosaurus,
an
archaic
amphibian,
about
a
metre
long
and
with
jaws
designed
for
fish
catching.
The
name
means
“primeval
reptile”
and
was
coined
in
1847
by
the
Bonn
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professor
Georg
August
Goldfuss
in
recognition
of
the
animal’s
great
age
and
lowly
position.
Owen
was
to
consider
it
“remark-
able",
and
the
gifted
German
amateur
von
Meyer
called
it
the
most
important
find
for
half
a
century.
Unlike
its
evolutionary
counterpart
Archaeopteryx,
the
fame
of
Archegosaurus
was
short-lived
and
it
ceased
to
steal
the
limelight
after
1860.
If
anything,
this
makes
it
more
intriguing,
and
the
role
Owen
accorded
it
-
as
a
kind
of
missing
link,
an
“annectant"
form
he
called
it
-
tells
us
a
good
deal
about
his
metaphysical
imperatives.
Few
actually
followed
Owen
-I
can
think
of
only
Albert
Gaudry
in
Paris,
whose
main
aim
was
not
to
promote
Darwinism
but
establish
a
close-knit
fossil
sequence.
So
by
all
accounts
Archegosaurus
might
not
have
been
the
best
fossil
for
the
job.
Huxley,
when
he
eventual-
ly
came
round
to
the
idea
of
evolutionary
progression
in
about
1867,
ignored
it
altogether;
and
for
good
reason,
since
in
his
famous
Royal
Institution
lecture
on
intermediate
fossils,
he
implied
that
only
an
evolutionary
ideology
could
provide
the
proper
incentive
to
fill
the
“great
gaps”
in
the
fossil
record.”
He
could
scarcely
jeopar-
dise
his
position
by
admitting
that
Owen
had
set
the
precedent,
motivated
by
a
rival
ideology.
(No
doubt
Huxley
considered
Owen
mistaken
in
his
use
of
Archegosaurus,
but
the
point
surely
is
that
he
had
searched
for
intermediates
in
the
first
place.)
This
makes
it
imperative
that
we
look
at
Owen’s
position
afresh.
Opinion
in
Germany
was
originally
divided
on
Archegosaurus.
Incomplete
skulls
had
turned
up
in
Carboniferous
beds
around
Skull
ofthe
Carboniferous
amphibian
Archegosaurus.
(From
Goldfuss
[1847].)
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Saarbruck
(near
the
border
with
France),
which
had
previously
yielded
nothing
higher
than
fish.
In
1844
von
Meyer
was
unable
to
diagnose
these
skulls
and
consulted
the
expert
Louis
Agassiz.
In
1847
better
specimens
displaying
limbs
and
toes
were
mono-
graphed
by
Goldfuss,
who
christened
them
Archegosaurus,
and
von
Meyer
now
considered
that
they
were
in
fact
the
oldest-known
labyrinthodonts.
Labyrinthodonts
were
large
flat-skulled
amphi-
bians,
often
known
from
little
more
than
their
disarticulated
heads.
Hence
Owen
restored
them
lifesize
in
the
grounds
of
the
Crystal
Palace
at
Sydenham
in
1854
as
gigantic
frogs
and
toads,
whereas
Huxley
opted
for
a
salamander
shape.
Size
was
a
problem.
Labyrin-
thodonts
were
generally
huge;
the
Mastodonsaurus
skull
alone
dwarfed
the
entire
archegosaur.
Nonetheless,
von
Meyer
saw
distinct
similarities
in
the
broad
head,
“weak”
limbs
and
tiny
feet
“serving
only
to
swim
or
creep”.2°
Something
too
that
Owen
noticed,
the
Archegosaurus
specimens
showed
traces
of
gills,
or
rather
their
branchial
supports
-
which
meant
either
that
these
were
larvae
or
else
that
adults
retained
gills.
Both
Goldfuss
and
von
Meyer
concluded
that
these
archaic
water-dwellers
had
indeed
lived
in
a
“permanent
Larva-condition".
This
was
the
situation
when
Owen
examined
the
“problemati-
cal”
fossil.
He
had
actually
been
given
an
original
split
nodule
containing
an
archegosaur
by
that
indefatigable
collector
of
fossil
fishes,
the
Earl
of
Enniskillen.
Enniskillen
was
part
of
a
European
exchange
network
set
up
by
enthusiasts,
as
a
result
of
which
he
built
up
a
sizeable
collection
at
his
country
seat,
Florence
Court
in
Ulster
(where
most
of
his
type
specimens
were
described
by
Agassiz).
He
kept
up
a
voluminous
correspondence
with
Owen,
dispatching
fossils
and
intelligence
during
his
travels,
and
it
was
while
examin-
ing
museum
collections
in
Bonn
that
he
had
come
across
Goldfuss’s
Archegosaurus.
“They
have
several
heads,”
he
reported
back
to
Owen.
“I
find
I
have
one
at
F.
Court
which
I
had
got
for
a
fish.
I
have
written
to
my
Curator
_
_
.
to
send
it
to
you.””
This
was
Owen’s
only
original,
but
according
to
his
Descriptive
Catalogue
of
Hunterian
fossils
(1854),
he
was
also
working
with
eight
coloured
plaster
casts
supplied
by
Goldfuss.*
*
None
has
survived
to
the
present
day.
The
Hunterian
Museum
was
bombed
in
1941
and
the
collections
sustained
serious
damage.
The
present
Curator,
Miss
Elizabeth
Allen,
suspects
that
the
Arthegosaurus
specimens
were
destroyed
at
the
time.
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Owen
agreed
that
the
skull
roof
resembled
a
labyrinthodont’s.
And
although
Goldfuss’s
casts
were
not
so
good
as
to
show
the
“smooth
and
finely
wrinkled”
skin
or
“traces
of
minute
scales”
of
the
originals,
the
branchial
supports
were
plainly
visible
in
two
specimens.”
But
Enniskillen’s
original,
consisting
of the
skull
and
a
portion
of the
trunk
of a
smaller
“species”,
A.
minor,
enabled
Owen
to
take
issue
with
von
Meyer:
the
skull,
persistent
gills
and
short
ribs
all
pointed
to
a
position
between
labyrinthodonts
and
sinuous
eel-like
amphibia
such
as
the
Congo
Eel.
So
by
1854
Owen
had
yet
to
make
Archegosaurus
a
link
between
fish
and
reptiles,
even
if
he
had
lowered
its
position
immeasurably.
What
is
fascinating
is
how
much
further
he
was
prepared
to
go.
And
having
reached
a
defini-
tive
position
five
years
later,
how
forcefully
he
was
to
insist
that
Archegosaurus
had
demolished
the
“boundary
between
the
classes
Pisces
and
Reptilia”,
almost
as
though
fossil
continuity
were
now
a
philosophical
imperative.
After
examining
271
specimens,
von
Meyer
published
an
ex-
quisitely-detailed
memoir
on
Archegosaurus
in
1857,
and
was
re-
warded
with
the
Geological
Society’s
Wollaston
Medal
in
1858.”
Most
astonishing
was
his
discovery
that
the
archegosaur’s
vertebrae
were
incomplete
and
surrounded
a
flexible
notochord
(an
embryonic
retention
for
sinuous
swimming).
In
this
respect,
Owen
saw
“the
old
carboniferous
reptile”
resemble
lung-fish
like
Lepido-
siren,
and
he
was
now
willing
to
argue
that
the
archegosaurs
and
lung-fish
obliterate
“the
line
of
demarcation
between
the
Fishes
and
the
Reptiles.”
When
he
lectured
on
“Fossil
Birds
and
Reptiles”
to
an
appreciative
audience
at
the
School
of
Mines
in
March
1858,
he
apparently
concentrated
on
six
major
features
linking
Archegosaurus
to
lung-fish
and
suggested
that
fishes
and
reptiles
formed
“one
great
natural
group”
of
unparalleled
spread,
and
that
the
“blending”
of
the
two
groups
made
it
practically
impossible
to
draw
a
dividing
line.
Or
rather,
he
saw
the
line
as
somewhat
“arbitrary”,
a
point
he
made
strongly
in
his
“Report”
to
the
British
Association
in
1859.”
But
he
did
more
than
advocate
the
“linking
and
blending”
of
two
classes
into
one
great
serial
development.
Indeed,
thinking
of
it
as
a
serial
development
probably
does
him
a
disservice.
For
each
of
these
“annectant”
forms
was
the
starting
point
for
a
divergent
lineage.
In
short,
Owen
implicitly
accepted
the
idea
of
‘branching’,
announc-
ing
that:
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Archegosaurus
conducts
the
march
of
development
from
the
fish
proper
to
the
labyrinthodont
type;
Lepidosiren
conducts
it
to
the
_
_
_
modern
batrachian
[amphibian]
type.
Both
forms
expose
the
artificiality
of
the
ordinary
class-distinction
be-
tween
Pisces
and
Reptilia,
and
illustrate
the
naturality
of the
wider
class
of
cold-blooded
vertebrates
.
.
.
Only
convention
made
one
a
reptile
and
the
other
a
fish,
an
artificial
division
which
belies
their
real
closeness.
And
it
is
to
the
air-
breathing
poorly-ossified
lung-fish
that
we
must
go
in
search
of
amphibian
roots,
whereas
reptiles
originated
in
archegosaur
stock.
We
can
represent
this
diagrammatically,
bearing
in
mind
that
Owen
did
no
such
thing
(indeed
this
sort
of
diagram
is
decidedly
post-Darwinian)
-
nor
do
I
want
to
press
Owen’s
claim
too
hard,
since
the
idea
of
‘branching’
has
often
to
be
coaxed
out
of
his
thought.
Nonetheless
a
diagram
will
give
some
idea
of the
readiness
of
his
palaeontology
to
take
an
evolutionary
gloss.
to
higher
to
modern
reptiles
amphibians
\
lowest
REPTILES
labyrinthodonts
Archegosaurus
arbitrary
line
Lepidosiren
highest
FISH
Peter
Bowler
remarks
in
Fossils
and
Progress
(1976)
that
Owen's
image
of
life
was
“now
a
highly
sophisticated
one,
far
closer
to
the
modern
approach
than
the
old
linear
progressionism”,
and
“in
many
superficial
ways”
his
conclusions
“were
in
agreement
with
the
new
evolutionism”
ushered
in
by
Darwin.”
What
the
American
H.
F.
Osborn
later
called
‘adaptive
radiation’,
i.e.
the
image
of life
branching
and
specialising,
seems
to
have
been
implicit
in
Owen’s
thought
before
1859.
No
longer
was
nature
“straight
as
an
arrow",
as
the
Scots
geologist
Hugh
Miller
wrote
in
Testimony
of the
Rocks
(
1857).
Paradoxically,
it
was
possibly
because
Owen
now
saw
fossil
lineages
develop
by
lateral
specialisation,
rather
than
stretch
up-
wards
towards
man,
that
he
could
shift
to
genetic
continuity
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transmutation.
After
all,
the
London
Lamarckian
Robert
Grant
(see
Chapter
4)
still
relied
on
a
linear
‘upward-
striving’
model
of
fossil
progression
(and
as
Swiney
Lecturer
on
“Palaeozoology”
between
1853-7
,
he
was
now
openly
arguing
for
ascent
by
natural
“generation””).
But
Owen’s
radically
innovative
picture
ofa
spreading
fossil
record
effectively
immunised
palaeon-
tology
against
the
potential
Grantian
threat,
and
left
him
free
to
adopt
fossil
continuity
while
insisting
on
some
non-Lamarckian
mechanism.
Although
the
irony,
of
course,
is
that
by
removing
to
secure
ground,
Owen
unwittingly
played
John
the
Baptist
to
Darwin’s
Christ.
Owen’s
theoretical
reorientation
was
essentially
complete
by
the
late
fifties.
In
his
86-page
round-up
of
“Palaeontology”
for
the
Encyclopaedia
Britannica
in
1859,
he
quietly
stated
that
“the
genetic
history
of
fishes
imparts
the
idea
rather
of
mutation
than
of
development”.”
By
“mutation”
he
meant
an
explosion
of
adaptive
forms
all
based
on
the
same
ground
plan:
variations
on
a
theme,
an
exploitation
on
the
potential
inherent
in
the
piscean
type.
Very
few
fish
had
actually
specialised
towards
the
reptilian
level.
In
fact,
he
pointed
out
that
since
the
main
radiation
of
bony
fishes
occurred
in
Tertiary
times
long
after
the
emergence
of
reptiles
and
mammals,
it
could
have
no
relevance
whatever
to
them.
Bowler
emphasised
this
aspect
of
Owen’s
thought
and
Martin
Rudwick
wrote
in
a
review:
It
is
particularly
satisfying
to
have
a
clear
account
of
how
far
the
model
of
the
temporal
progression
of
life
had
come
to
resemble
the
irregularly-branched
“tree”
of
post-Darwinian
theorizing,
even
before
Darwin’s
“Origin
of
Species”
was
published,
and
without
the
incorporation
of
any
notion
that
modern
biologists
would
recognize
as
evolutionary
.
.
.
It
is
therefore
hardly
surprising
that
a
younger
generation
of
palaeontologists
had
so
little
trouble
in
assimilating
the
Darwinian
mechanism
of
change
into
a
larger-scale
picture
that
needed
little
modification
in
order
to
be
made
evolutionary,”
Owen’s
changing
philosophy
was
also
signalled
at
a
taxonomic
level.
Classification
does
not
necessarily
reflect
‘reality’,
at
times
it
may
serve
to
legitimise
one’s
philosophy,
for
example
by
reshuf-
fling
nature
into
a
more
compatible
form.
Looking
back
again
to
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1841,
Owen
needed
to
fortify
his
position
that
reptiles
had
hit
a
Mesozoic
peak
before
degenerating.
He
achieved
this
by
dignifying
the
fossil
“lizards”
in
question
with
a
title
and
rank
befitting
their
high
station
-
hence
the
order
Dinosauria,
with
its
anti-Lamarckian
overtones.
It
follows
that
a
different
image
of
nature
may
require
an
amendment
to
the
classification,
and
in
1859
we
find
a
beautiful
example
of
this.
As
“deeper
insight”
had
convinced
Owen
that
fish
and
reptiles
were
artificially
divided,
so
he
attempted
to
impart
the
idea
of
continuity
by
creating
a
bridging
order.
Previously
the
lowest
reptiles
had
been
housed
in
the
Labyrinthodontia
(contain-
ing
Archegosaurus).
Now
Owen
erected
a
still-lower
order
Ganocephala
(“lustre-head”
after
the
shiny
black
skulls
common
to
archegosaurs
and
lung-fish).
Needless
to
say,
Huxley
-
who
had
denied
“geologic”
progression
throughout
the
fifties
-
found
the
name
“inadmissable”
because
labyrinthodonts
were
also
lustre-
headed.
Hence
he
left
Archegosaurus
where
it
was.”
But
foreigners
less
caught
up
in
the
antagonisms
of
British
science
were
more
sympathetic.
Ernst
Haeckel
in
his
History
of
Creation
was
still
using
Owen’s
order
in
1876,
and
Owen’s
American
friend
E.
D.
Cope
resorted
to
it
as
late
as
1885.
Owen
himself
admittedly
limited
inclusion
in
the
Ganocephala
to
“the
so-called
Archegosauri”,
arbit-
rarily
excluding
Lepidosiren.
Nevertheless
the
bridging
order
was
designed
to
show
the
fish-like
foundations
of
the
entire
reptilian
class,
and
as
such
signalled
Owen’s
acceptance
of
fossil
continuity.
Structurally
speaking,
Owen’s
palaeontology
of the
later
1850s
is
hard
to
distinguish
from
post-Darwinian
approaches.
He
employed
diverging
pathways
and
generalised
antecedents;
he
abolished
ma-
jor
boundaries
and
established
a
pattern
onto
which
the
Darwinian
‘tree’
could
be
mapped.
Finally,
Owen’s
deployment
of
Archego-
saurus
as
an
“annectant”
form
to
bridge
two
classes,
suggests
that
his
philosophy
had
greater
heuristic
value
than
Huxley’s jibes
about
his
“mystifications”
might
allow.
Owen’s
overall
picture
might
actually
have
been
crucial
to
an
early
rapprochment
with
an
evolutionary
palaeontology.
At
least
his
doctrines
were
widely
discussed
in
the
1850s
and
themselves
made
the
basis
of
several
“derivative”
systems.
Baden
Powell
had
pressed
the
archetype
into
service
in
his
Essays,
unashamedly
putting
a
transmutatory
gloss
on
Owen’s
“stately
steps”.
And
take
the
case
of
Major-General
Joseph
Portlock
(1793-1874)
of
the
Royal
En-
gineers,
a
stratigrapher
who
had
successfully
traced
Murchison’s
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Silurian
system
into
Co.
Tyrone.
At
64-
and
a
veteran
of the
War
of
against
the
United
States
-
Portlock
was
no
sprightly
youngs-
ter
when
he
assumed
the
Chair
of
the
Geological
Society
(
1857-8).
All
the
same,
his
presidency
was
distinguished
for
“sound
judg-
ment”,
according
to
Murchison,
and
age
was
evidently
no
bar
to his
progressive
affiliation.
Portlock
told
the
Society
in
1858
that
Owen’s
theory
of
generalised
antecedents
was
“unquestionably
one
of
great
importance
in
speculative
Palaeontology”,
and
that
the
“gradual
change”
Owen
envisaged
“from
the
more
general
type
of
vertebrate
organization
to
a
more
special
type”
was
barely
compat-
ible
with
the
idea
of
“original
creation”."’
To
Portlock
it
made
more
sense
as
a
“progressive
modification”
during
“a
long
series
of
ages”.
So
from
a
purely
palaeontological
viewpoint,
Darwin’s
Origin
appeared
at
an
opportune
moment,
when
Owen’s
mature
views
on
divergence
and
specialisation
were
at
their
most
compat-
ible.
Owen
and
the
Darwinians
Enough
has
been
said
to
explain
why
Darwin
thought
himself
cruelly
deceived
at
that
December
meeting.
Owen’s
philosophy
of
“continuous
creation”,
or
uninterrupted
origination
of
life,
hooked
up
to
a
tentative
metagenetic
mechanism,
mimicked
evolution
in
important
respects
and
led
to
similar
deductions
concerning
the
fossil
record.
Conversely,
Owen’s
need
for
an
ordered,
physiologi-
cally-sound
explanation
of
species
production
which
might
reflect
a
“predetermining
Will"
ruled
out
Darwin’s
“higgledy
piggledy”
selection.
The
basic
stumbling
block
for
providentialists
was
that
the
Origin
was
really
a
misnomer;
Darwin
had
assumed
the
produc-
tion
of
novel
forms
and
concentrated
on
a
sifting
mechanism
to
preserve
the
best.
As
the
Professor
of
Anatomy
at
Harvard,
Jeffries
Wyman,
confessed
to
Owen,
“while
I
admire
the
genius
of
the
man,
&
his
contribution
to
science,
I
cannot
avoid
the
conviction
that
Mr
Darwin
has
mistaken
a
distorting
element
for
an
efficient
cause”.”
Owen’s
constant
auditor,
the
Duke
of
Argyll,
made
the
same
point
in
The
Reign
of
Law:
natural
selection
explains
the
“success
and
establishment
and
spread
of
new
Forms
when
they
have
arisen”,
but
gives
no
clue
to
their
cause
of
origin,
which
must
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be
“by
some
other
law”.
In
other
words,
as
a
Quarterly
reviewer
succinctly
put
it,
selection
“weeds,
and
does
not
plant".
As
early
as
,
Owen
had
begun
taking
a
physiological
approach
to
the
species
problem,
and
this
must
partly
explain
his
inability
to
come
to
terms
with
the
Origin.
Because
Darwin
failed
to
investigate
the
generative
laws
producing
a
new
variant,
Owen
uncharitably
accused
him
in
1860
of
“leaving
the
determination
of
the
origin
of
species
very
nearly
where
[he]
found
it”
-
not
exactly
what
he
had
intimated
the
previous
December!
In
print
Owen
had
trouble
conceding
a
single
point,
and
his
Edinburgh
review
was
dising-
enuous
to
the
extent
that
he
ignored
Archegosaurus
altogether,
surely
the
single
most
crucial
piece
of
fossil
evidence.
His
review
has
variously
been
dismissed
as
confused,
vindictive,
and
jaundiced,
each
with
some
justification.
On
the
other
hand,
it
is
easy
to
misjudge
him
from
our
oblique
Darwinian
vantage
point,
especi-
ally
with
him
waving
the
incongruous
and
apparently
irrelevant
facts
of
metagenesis
in
Darwin’s
face.
But
a
method
lay
behind
this
apparent
madness
-
he
was
casting
about
for
a
generative
process
that
could
produce
a
new
species
and
be
seen
in
operation
today.
His
seemingly
bizarre
and
off-the-point
remarks
on
the
Origin
actually
reflect
long-considered
thoughts
on
the
‘species
question’
and
ways
to
solve
it
within
conventional
science.
We
can
guess
why
Owen
was
“atrociously
severe”
on
Huxley
in
the
Edinburgh
Review.
George
Rolleston
was
“much
pained
by
Owen’s
article”
but
reasoned
to
Huxley,
“You
had
some
forecast
of
what
was
to
happen
I
suppose
as
you
have
given
him
as
good
.
.
.
in
your
review.
"3"
Inevitably
passions
spilled
into
the
Darwinian
arena,
explaining
Owen’s
occasional
callous
remark
-
but
to
under-
stand
his
overkill
reaction
we
must
look
a
little
deeper.
Darwin
was
shocked
by
Owen’s
“spite”
and
lost
a
night’s
sleep,
“The
London-
ers
say
he
is
mad
with
envy
because
my
book
has
been
talked
about",
he
told
his
old
Cambridge
teacher J.
S.
Henslow.
jealousy
is
a
plausible
motive,
but
it
was
precisely
because
of
his
sense
of
self-importance
that
Owen
could
be
so
upset
by
Darwin’s
talk
of
the
“blindness
of
preconceived
opinion”
and
of
the
“ignorance”
masquerading
under
such
terms
as
“plan
of
creation”.
And
he
was
moved
to
anger
by
Darwin’s
caricature
of
Creationism,
in
which
elemental
atoms
miraculously
flashed
into
living
tissues
-
“prepos-
terous
and
unworthy”
he
called
this.
Accordingly
he
accused
Dar-
win
of
misrepresentation
and
“indifference
to
the
matured
thought
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and
expressions
of
some
of
those
eminent
authorities
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this
supreme
question
in
Biology”.
Of
course
Owen
had
himself
in
mind,
although
The
Saturday
Review
thought
that
if
he
had
been
ignored
in
the
Origin
it
was
his
own
fault
for
refusing
to
step
beyond
the
bounds
of
dry
inductive
logic
and
really
argue
his
case.
Without
question
Owen
was
prey
to
contemporary
fears
for
the
status
of
mankind,
and
this
sensibly
influenced
his
reaction
to
the
Origin.
Ironically,
at
the
time
he
was
pushing
fish
and
reptiles
closer
to
provide
the
most
compelling
instance
of
pre-Darwinian
con-
tinuity,
he
was
pulling
man
and
ape
apart,
showing
that
moral
responsibility
and
human
freedom
were
altogether
higher
con-
cerns.
Again,
he
was
not
denying
the
possibility
of
change,
actually
hinting
in
1863
that
man
might
be
replaced
by
“another,
probably
a
higher,
specific
form”
at
an
inconceivably
remote
date”
-
only
that
transmutation
was
the
mechanism.
Owen
was
arguably
the
world’s
foremost
authority
on
ape
osteology,
partly
as
a
result
of
his
access
to
zoo
cadavers.
But
it
is
probably
true
that
he
had
been
strongly
motivated
to
conquer
this
field,
since
his
intent
was
always
to
remove
the
threat
of
bestialisation.
For
example,
his
first
memoir
on
the
chimpanzee
)
concentrated
on
changing
muzzle
shapes.
The
baby
ape
with
its
deceptively
human
physiognomy
was
well
known
to
anatomists,
but
here
Owen
was
to
prove
that
it
acquired
a
prognathous
and
rather
brutish
snout
as
an
adult
-
a
fact
to
make
Lamarck’s
ape
ancestry
look
decidedly
suspect.
Again
in
1849,
following
Vestiges
and
the
Chartist
violence,
Owen
described
the
gorilla
(newly-discovered
by
the
Episcopalian
missionary
Thomas
Savage
in
West
Africa),
while
denying
that
the
ape’s
canines
or
brow
ridges
were
modifiable
characters,
or
that
the
formidable
brute
could
transmute
into
man.
In
a
similar
way,
Lyell’s
non-
progressionist
geology
was
a
reaction
to
the
Lamarckian
threat,
particularly
to
human
“dignity”,
according
to
Bartholomew.
But
whereas
Lyell
had
rationalised
transmutation
by
the
later
1850s
(even
if
he
left
the
fossil
pathway
preordained),
Owen
was
still
casting
around
for
an
alternative
means
of
human
‘birth'.
The
recent
arrival
of
the
gorilla
undoubtedly
explains
its
novelty
in
the
Darwinian
controversy.
More
importantly,
it
re-emphasised
a
problem
familiar
since
the
eighteenth
century.
When
Owen
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published
a
lecture
“On
the
Gorilla”
in
1859,
the
Master
of
Trinity
at
Cambridge,
William
Whewell,
quizzed
him
on
the
anatomical
explanation
of
man’s
superiority
to
the
ape:
did
the
nerves
or
muscles
of the
hand
or
tongue
make
the
difference,
“or
is
the
mind
working
on
almost
the
same
anatomy”?“°
This
structural
similarity
was
a
fearful
problem.
Owen
chose
to
tackle
the
problem
at
the
cerebral
level,
presumably
because
man
was
a
conscious
decision-
maker
and
“especially
adapted
to
become
the
seat
and
instrument
of
a
rational
and
responsible
soul”.
He
searched
for
structural
pecu-
liarities
in
the
brain
which
might
explain
man’s
unique
behaviour
and
permit
his
taxonomic
separation.
Astonishingly,
he
erected
a
human
subclass
Archencephala
(“ruling
brain”)
in
1858,
justifying
it
on
the
grounds
that
a
lobe,
the
hippocampus
minor,
was
peculiar
to
the
human
brain,
and
that
the
cerebral
hemispheres
completely
covered
the
cerebellum;
in
apes,
he
alleged,
the
hippocampus
was
absent
and
the
cerebellum
was
always
exposed
from
above.
It
is
odd
that
he
should
have
made
an
error
of
such
magnitude.
Huxley
blamed
it
on
his
cribbing
of
figures
of
spirit-hardened
and
distorted
brains,
and
Lankester
on
poorly
supervised
“dissectors
and
drafts-
men”.
But
the
fact
is
that
Owen
had
been
working
with
preserved
brains
for
thirty
years,
and
the
leading
Dutch
specialist,
W.
Vrolik,
had
been
sending
him
papers
on
the
“encephalon
of
the
Chim-
pansé”
for
checking
since
the
early
1840s.“
It
is
hardly
coincidental
that
Huxley’s
Royal
Institution
course
on
“The
Principles
of
Biology”
included
a
lecture
“On
the
special
peculiarities
of
man”
(16
March
1858).
Here
he
lined
up
man,
gorilla
and
the
monkey
Cynocephalus
and
pointed
out
their
skeletal
and
cerebral
continuity,
introducing
the
proposition
made
famous
in
Man’s
Place
five
years
later:
Now
I
am
quite
sure
that
if
we
had
these
three
creatures
fossilized
or
preserved
in
spirits
for
comparison
and
were
quite
unprejudiced
judges
we
should
all
at
once
admit
that
there
is
very
little
[“if
any”
deleted]
greater
interval
as
animals
between
the
Gorilla
&
the
Man
than
exists
between
the
Gorilla
86
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Moreover,
Huxley’s
naturalistic
proposition
that
even
“the
mental
&
moral
faculties
are
essentially
&
fundamentally
the
same
in
kind
in
animals
&
ourselves”
set
him
determinedly
on
a
collision
course
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Owen
(as
well
as
powerfully
disposing
him
to
an
evolutionary
explanation
of
man’s
origin
eighteen
months
later).
So
in
Huxley
failed
to
note
any
anatomical
distinction
between
the
brains.
But
Owen’s
crime
was
not
that
he
erred.
His
inability
to
retract
any
point
except
by
way
of
evasive
manoeuvre
finally
allowed
Huxley
to
indict
him
for
perjury.
Huxley’s
campaign
was
so
devastatingly
effective
because
he
turned
the
issue
into
“one
of
personal
veracity".
The
Natural
History
Review
in
the
early
1860s
became
a
vehicle
for
anti-Owenian
polemics,
and
he
took
papers
from
Flower,
Rolleston,
Vrolik,
and
others,
few
of
whom
were
entirely
happy
with
Huxley’s
“combative”
spirit,
but
were
clearly
thrown
together
by
Owen’s
recalcitrance.
Most,
being
Christians,
held
Rolleston’s
view
that
psychological
differences
were
anyway
independent
of
cerebral
ones,”
and
that
the
issue
was
ultimately
unimportant
because
“our
higher
and
diviner
life
is
not
a
mere
result
of
the
abundance
of
our
convolutions”.
By
now
it
was
apparent
that
Owen
had
made
a
monumental
error
of
judgment.
Not
only
did
his
reputation
take
a
needless
battering,
but
he
practically
invited
Huxley
to
turn
the
anti-evolutionary
implica-
tions
on
their
head.
Owen
himself
had
introduced
the
stakes,
running
part
of
his
own
campaign
under
the
banner
“Ape-Origin
of
Man
as
Tested
by
the
Brain".
He
evidently
thought
he
could
gain
public
sympathy
by
denouncing
Huxley
as
an
“advocate
of
man’s
origin
from
a
transmuted
ape”,
but
the
ruse
backflred.
That
the
debate
proved
nothing
evolutionarily
was
now
beside
the
point.
Because
Owen
gambled
man’s
ancestry
on
the
outcome
(or
so
it
seemed),
his
exposure
inevitably
turned
into
a
psychological
vic-
tory
for
Darwin.
V
Privately
Huxley
took
steps
of
a
different
kind.
In
November
1862
he
was
“greatly
&
unpleasantly
astonished”
to
find
Owen’s
name
up
for
adoption
to
the
Council
of the
Royal
Society,
and
in
a
letter
to
its
Secretary,
William
Sharpey,
made
it
plain
that
this
was
unacceptable.
Considering
that
one
of
us
two
is
guilty
of
wilful
&
deliberate
falsehood,
I
did
not
expect
to
find
the
Council
of
the
Royal
Society
throwing
even
a
feather’s
weight
into
the
scales
against
me.
But
of
the
fact
that
Owen’s
selection
onto
the
Council
at
this
particular
time
will
be
received
&
used
in
that
light
there
cannot
be
a
doubt."
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Sharpey
was
an
able
physiologist,
immensely
respected
as
a
teacher
at
University
College,
and
quite
at
home
with
the
cerebral
issues.
He
knew
Huxley,
having
helped
him
job-hunting
on
innumerable
occasions,
but
ideologically
perhaps
he
inclined
more
towards
Owenism.
For
example,
in
1862
he
still
thought
the
archetypes
and
homologies
of
“surpassing
beauty
and
interest",
even
though
a
natural
explanation
(like
Darwinism)
could
only
“exalt
our
concep-
tions
of
creative
wisdom.
”
On
Society
matters,
he
pointed
out
that
it
was
five
years
since
Owen
had
sat
on
the
Council
(the
time
interval
between
Huxley’s
appearances).
As
to
the
brain,
“No
one”,
he
said,
“is
more
opposed
to
him
on
that
question
than
I
am”,
but
the
Society
must
refrain
from
taking
sides.
Huxley
replied
that
such
impartiality
was
laudable
in
a
“fair
controversy".
This
was
no
longer
a
debate
over
colourless
facts
but
an
issue
of
moral
responsi-
bility,
and
therefore
a
question
of
“whether
any
body
of
gentlemen
should
admit
within
itself
a
person
who
can
be
shown
to
have
reiterated
statements
which
are
false
&
which
he
must
know
to
be
false.’
Sharpey
clearly
had
no
intention
of
striking
Owen’s
name
off,
but
he
did
forward
Huxley’s
letter
to
the
elderly
President
of the
Royal
Society,
Edward
Sabine,
who
was
utterly
dismayed,
con-
sidering
it
“a
very
painful
one”
and
praying
“that
we
have
no
occasion
to
believe
that
one
or
other
of
those
in
controversy
have
been
‘guilty
of
wilful
&
deliberate
falsehood’.
It
would
indeed
be
a
painful
position
for
the
Society
to
be
obliged
to
take
either
side
in
a
moral
dilemma
of
so
serious
a
character.”
Owen
was
elected
on
1
December
1862,
but
Huxley’s
tenacity
still
needs
explaining
at
a
more
fundamental
level.
He
evidently
intended
to
create
a
spectacle,
telling
Dyster
that
October:
“Before
I
have
done
with
that
mendacious
humbug
I
will
nail
him
out,
like
a
kite
to
a
barn
door,
an
example
to
all
evil
doers
but
it
is
a
slow
&
wearisome
process”.“5
Indeed
it
was,
lasting
all
of
three
years
(
1860-3).
Part
of the
problem
was
Owen’s
refusal
to
lie
down.
But
older
and
more
chivalrous
onlookers
like
Sabine
still
saw
Huxley
step
well
beyond
the
bounds
of
good
taste.
Perhaps
then
we
should
consider
the
broader
social
strategies
of
the
new-breed
scientists
in
the
1860s.
For
them
‘Truth’
was
a
means
to
power,
a
legitimisation
of
their
right
to
professional
self-determination
and
autonomy
from
the
Church.
Thus
it
had
to
be
seen
to
be
the
final
arbiter.
A
gentleman’s
agreement
not
to
pursue
the
issue
was
no
longer
any
good.
Younger
biologists
seeking
professional
respect
had
to
adopt
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a
more
aggressive
course;
it
was
strategically
important
for
Huxley
to
prove
moral
laxity,
hence
he
was
willing
to
take
the
time
“to
get
a
lie
recognised
as
such.”
It
would
serve
his
social
group
well,
a
group
with
no
sympathy
for
theology
or
Platonism,
and
united
in
their
middle-class
hatred
of
Owen’s
social
climbing.
At
a
more
mundane
level
it
also
served
Huxley
well.
The
theatrics
used
in
pinning
out
Owen
boosted
his
book
sales.
Lyell
admitted
on
reading
Huxley’s
lecture
on
the
“Zoological
Relations
of
Man
to
the
Lower
Animals”
that
“The
public
will
at
present
devour
any
amount
of
your
anthropoid
ape
questions”.“’
Man’s
Place
in
Nature,
incorporating
this
lecture
and
a
blow-by-blow
summary
of
Owen’s
manoeuvrings,
sold
its
print
run
of
1000
copies
briskly
and
in
March
1863
Huxley
informed
Dyster
“that
we
are
printing
our
second
thousand".
By
then
the
debate
had
acquired
an
almost
international
air,
with
a
rush
of
papers
on
classification.
The
anti-materialist
Rudolph
Wagner
came
out
of
semi-retirement
and
confided
to
Owen,
“Long
have
I
stood
on
your
side",
where-
upon
he
“joined
issue”
with
another
“discussion
on
the
skull
&
brain
of
men
and
apes”
(from
which
it
is
clear
that
he
sympathised
more
with
Owen’s
ideological
struggle
than
his
facts).
The
debate
spread
rapidly
to
the
colonies,
and
in
Australia,
W.
C.
Thomson
passionately
defended
Man’s
Place
against
Owen’s
protégé
George
Halford,
Professor
of
Anatomy
at
Melbourne
University
and
author
of
a
rival
tome
on
monkey
anatomy
engagingly-titled
Not
Like
Man.
All
this
left
Owen
in
an
embarrassing
position.
It
also
raised
the
question
of
exactly
how
he
envisioned
the
arrival
of
man,
if
not
by
transmutation
or
direct
creation.
Alternation
of
Generations
was
fine
for
polyps
and
medusae,
actually
supposing
the
life
cycle
could
be
broken,
but
mooted
in
connection
with
the
‘birth’
of
man
from
an
ape
it
was
harder
to
envisage.
Although
not
impossible
-
von
Kolliker
did
take
this
kind
of
speculation
one
stage
further
in
1864
and
suggest
that
new
species
arose
perfectly
adapted
by
a
saltatory
jump,
on
analogy
with
this
invertebrate
alternation.
Much
as
Huxley
disagreed
with
Darwin
over
gradual
transmutation,
he
still
failed
to
see
this
as
any
better
solution."
Owen
too
was
moving
insensibly
from
metagenesis
to
saltation,
reaching
his
definitive
position
in
Anatomy
of
Vertebrates
(1868).
On
man,
though,
he
remained
tight-lipped,
except
to
throw
out
some
seemingly
casual
but
tantalising
hints
in
his
letters.
For
example,
the
Rev.
Gilbert
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Rorison
wrote
about
reading
the
Edinburgh
Review,
apparently
unaware
that
he
was
addressing
the
author,
and
suggested
that
the
reviewer’s
position
seems
to
be
that
the
higher
animals,
including
Man,
were
produced
by
Creative
Law
(&
in
so
far
supernaturally)
through
the
lower:
e.g.
the
womb
of
the
Ape,
or
some
other
high
mammal,
was
the
nidus
or
matrix
of the
primitive
Foetus
of
Man
-
this
mediation
of
the
lower
structure
being
the
mode
of a
special
Creative
Energy.”
Owen
refused
to
be
drawn,
simply
referring
Rorison
to
his
Palaeon-
tology
and
admitting
his
belief
in
“a
pre-ordained
continuously
operative
secondary
cause
or
law".
Of
the
nature
&
mode
of
operation
of
that
law
I
have
_
.
.
insufficient
evidence.
But,
should
it
ultimately
be
permitted
to
attain
to
that
knowledge,
by
experiment
&
observation
I
cannot
at
all
answer
how
it
should
diminish
our
sense
of
responsibility
for
the
use
of the
powers
temporarily
entrusted
to
us,
even
though
‘original
sin’
should
prove
to
be
only
the
remnant
of
the
untransmuted
ape
still
lingering
in
our
con-
stitution.
The
reply
is
astonishing
for
Owen’rs
willingness
to
explain
original
sin
as
a
result
of
the
malingering
ape
within;
mankind
simply
represented
the
definitive
modification
of
the
archetype,
super-
imposed
over
an
inferior
ape
pattern
by
some
means
other
than
transmutation.
It
is
also
astonishing
for
being
written
to
an
Epis-
copalian
minister
from
Aberdeen,
author
of the
reactionary
“Crea-
tive
Week”
in
Replies
to
“Essays
and
Reviews"
(
1862),
who
not
only
denied
transmutation,
but
castigated
any
natural
explanation
as
atheistic.
For
Rorison
the
geological
strata
registered
“divine
acts
strictly
creative
and
supernatural”
and
man
came
direct
from
his
Maker’s
hands.”
Oddly
enough,
Rorison
asked
to
quote
Owen’s
letter,
oblivious
to
the
fact
that
his
sympathies
lay
with
Powell
in
the
offending
Essays
and
Reviews
-
and
while
failing
to
see
that
what
he
quoted,
though
eminently
pious
in
tone,
was
in
some
ways
a
gentle
chide
to
himself,
viz.:
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If
at
every
stage,
in
the
system
of
our
planet,
Final
Purpose,
Divine
Adaptation
of
means
to
ends,
be
discernible,
and
by
the
Best
discerned,
do
we,
in
recognising
as
God’s
ministers
certain
secondary
causes,
necessarily
lose
sight
of
Him?
Far
from
taking
a
doctrinaire
line,
Owen
was
actively
urging
Christians
to
disregard
the
literalist
teachings
of
their
youth
-
to
beware
“of
logically
precise
and
definite
theologies
.
.
.
claiming
to
be
final
and
all-suffficient.”
The
title
of
his
Exeter
Hall
talk
to
the
YMCA
in
November
1863,
“Instances
of
the
Power
of
God
as
Manifested
in
his
Animal
Creation",
sounds
fearfully
orthodox.
But
this
was
a
radical
and
passionate
attack
on
sectarian
dogmatism,
in
which
he
implored
young
Christians
to
“Emancipate
yourselves
from
[childhood]
notions
of
textual
meaning”
and
“become
again
‘as
little
children’
”
before
the
scientific
insights
into
Creation.
Not
to
be
frightened
by
them,
not
to
“look
with
suspicion,
dislike,
or
dread
upon
the
evidences"
as
the
Cardinal
Inquisitors
once
did
upon
Galileo’s;
rather
to
create
a
truly
charitable
Christian
atmosphere
which
would
welcome
the
scientific
revelations.
The
science
he
had
in
mind
centred
on
the
inductive
discovery
that
fossil
creation
had
been
continuous
since
Silurian
times.
And
Owen
took
as
his
text
John,
Chapter
5,
verse
17,
in
which
Jesus
said
My
Father
worketh
hitherto,
and
I
work.
“We
discern,”
said
Owen
of
the
continuous
Presence,
“no
evidence
of
pauses
or
intermission
in
the
creation
or
coming
to
be
of
new
species
of
plants
and
animals.
"5"
So
strong
was
his
anti-doctrinaire
call
to
arms
that
the
British
Standard
accused
him
of
“covertly
thrusting
at
Revelation”.
Lyell
was
quite
taken
aback
and
told
Huxley:
He
has
certainly
come
out
in
a
new
character.
The
free
thinking
is
nothing
new
to
us
but
that
he
should
treat
the
parsons
so
contemptuously
.
_
_
is
strange
&
inconsistent
when
one
recollects
the
line
he
had
previously
taken.
They
will
resent
it
more
than
all
you
have
done.”
The
low-brows
were
predictably
outraged
and
the
Darwinians
nonplussed.
But
for
those
ideologically
in
line
it
was
different.
The
new
Geological
Magazine
thought
that
Owen
had
enunciated
“doc-
trines
which
the
vast
majority
of
scientific
men
have
long
accepted”,
although
recognising
that
“In
these
days
of
Buchner
and
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Vogt”
they
would
no
doubt
prove
“unsatisfactory
to
the
ultra
school
of
developmentalists”.
They
had
obvious
appeal
to
anti-
Huxleyans
like
Charles
Carter
Blake
at
the
Anthropological
Society
(whose
“coarse
attack”
on
Man’s
Place
had
forced
Huxley
to
resign
his
Honorary
Fellowship
in
May
1863
and
dismiss
the
society
as
a
bunch
of
“quacks”).
Blake
welcomed
the
Exeter
Hall
lecture
that
Christmas,
telling
Owen
that
everybody
was
“delighted
with
the
reverent
tone".
In
particular,
“The
High
Church
party
are
much
pleased,
as
they
generally
count
amongst
them
the
most
intelligent
and
liberally
minded
people.”
On
reading
proofs
of
Man’s
Place
in
August
1862
Lyell
was
appalled
at
some
paragraphs
which
were
“not
in
good
taste
&
will
do
no
good”,
and
he
advised
Huxley
“that
the
best
way
to
carry
people
with
you
is
to
write
as
if
you
were
not
running
counter
to
their
old
ideas.”*"2
It
was
a
tall
order
and,
he
admitted,
easier
“to
preach
than
to
practise".
Indeed
he
was
up
against
not
only
Huxley,
but
the
militant
strategy
of the
younger
agnostics.
Huxley
of course
was
notoriously
uncompromising.
“Theology
&
Parsondom”,
he
told
Dyster
in
1859,
were
“the
natural
&
irreconcilable
enemies
of
Science”.
In
February
1860
his
lectures
at
the
Royal
Institution
were
attended
by
a
bishop
and
a
dean;
“to
please
them”,
he
said,
he
wound
up
with
the
most
confrontationist
reappraisal
“of
Science
versus
Parsonism
that
is
ever
likely
to
have
reached
their
ears.”
Partly,
this
gladiatorial
attitude
stemmed
from
the
restructuring
of
the
social
base
of
science
in
the
industrial
age,
and
from
the
need
felt
by
its
new
middle-class
leaders
for
professional
autonomy.
In
trying
to
distance
themselves
from
the
Church,
they
actively
fostered
the
‘warfare’
image.
But
Owen
was
a
generation
'older,
and
his
strategy,
like
Lyell’s,
was
a
more
cautious
attempt
to
carry
con-
servatives
with
him
-
the
very
conservatives
Huxley
would
have
been
happy
to
see
locked
out.
In
light
of
this,
one
wonders
whether
Owen
really
was
“priming”
Bishop
Wilberforce
for
the
famous
Oxford
debate
in
1860.
Enough
has
been
said
to
put
forward
an
entirely
plausible
alternative,
i.
e.
that
he
was
helping
Soapy
Sam
see
his
way
to
an
enlightened
view
of
creation.
Not
evolutionary,
certainly,
but
then
not
reactionary.
It
makes
some
sense,
given
Owen’s
understanding
of
“continuous
creation”
and
his
subordi-
nate
speculations.
Wilberforce,
slated
by
The
Daily
Telegraph
as
82
Archetypes
and
Ancestors
another
of
those
“old-style
Tories”
who
“have
not
advanced
one
iota
beyond
their
ancient
notions”,5’
apparently
needed
coaxing
into
the
modern
world,
and
as
Roy
MacLeod
says,
Owen
can
have
had
little
sympathy
for
the
bishop’s
Mosaic
view
of
creation.
Whatever
the
truth,
it
turned
out
to
be
another
tactical
blunder,
and
Owen
suffered
by
association
when
Wilberforce
resorted
to
“round~mouthed,
oily,
special
pleading".
For
all
of
Huxley’s
needling,
Owen’s
professional
disgrace
was
largely
his
own
fault.
And
the
fact
remains
that
he
was
not
able
to
meet
the
Darwinian
challenge.
His
Palaeontology,
published
in
April
1860
four
months
after
the
Origin,
was
thrust
into
a
world
looking
for
larger
answers.
The
Athenaeum
greeted
it
with
a
yawn,
looked
to
its
subtitle,
A
Systematic
Summary
of
Extinct
Animals,
and
warned
“Let
no
reader
_
.
_
expect
more
from
this
volume
than
what
it
professes
to
give”.
Factually,
it
became
a
standard
reference
tome,
still
in
use
a
generation
later.
But
the
press
gave
it
a
rough
ride
because
they
were
looking
for
a
different
book:
We
entirely
agree
with
his
observation,
that
“perhaps
the
most
important
and
significant
result
of
palaeontological
research
has
been
the
establishment
of
the
axiom
of
the
continuous
operation
of the
ordained
becoming
of living
things.”
And
this
is
the
very
topic
on
which
we
should
desire
to
have
his
disquisition.”
“Mr
Darwin
has
written
largely
and
boldly
in
the
opposite
direc-
tion,
and
has
found
a
bold
and
able
advocate
in
Prof.
Huxley.
Is
Prof.
Owen,
then,
to
be
reserved?"
What
was
needed
was
an
authoritative
statement
on
his
philosophy
of
“continuous
crea-
tion”.
In
the
second
edition
of
Palaeontology
(1861),
Owen
quietly
rewrote
his
conclusions
on
Archegosaurus,
the
“annectant”
amphi-
bian
so
conspicuously
missing
from
his
Edinburgh
review.
He
pointed
out
that
to
anyone
searching
for
the
origin
of
species,
this
was
“the
most
exemplary
instance
of
a
transitional
form,
on
the
derivative
hypothesis,
of
an
air-breather
from
a
water-breather.”
Precisely
how
“one
form,
or
grade
of
animal
structure
may
be
changed
into
another”,
say
a
Lepidosiren-like
fish
into
an
armoured
amphibian,
was
an
immense
problem.
Whether
the
cause
was
“external
and
impressive,
or
internal
and
genetic”,
or
both,
was
the
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stuff
of
future
research.
One
thing
was
certain:
that
however
inadequate
Lamarckism
and
Darwinism,
the
possibility
of
such
“derivation”
was
still
“open
to
the
mind
of
every
unbiased
explorer
of the
laws
of
animated
nature;
and
no
fact,
old
or
new,
ought
to
be
dismissed
until
its
relations
to
the
great
question
have
been
com-
pletely
and
impartially
considered
_
.
.”55
Like
his
auditors,
St
George
Mivart
and
the
Duke
of
Argyll,
Owen
rejected
the
Origin
for
its
ugly
mechanism;
unfortunately
a
newly
industrial
age
whose
aesthetics
were
radically
changing
failed
to
share
his
vision
of
beauty.
Even
had
he
written
a
first-rate
account
of
“continuous
creation”,
as
the
Athenaeum
wanted,
it
would
have
been
too
late.
Nor
did
he
really
suppose
it
necessary,
imagining
that
Darwinism
would
collapse
spontaneously,
and
a
more
empirical
and
plausible
science
rise
to
take
its
place.
Such
was
not
to
be
the
case
-
the
social
and
ideological
foundations
of
science
were
being
transformed
at
an
alarming
rate,
and
Industrial
society,
based
on
competition,
laissez
faire,
and
Spencerian
principles,
found
its
interests
well
served
by
the
Origin.
3
Huxley
’s
‘Persistence’
.
.
.
I
confess
it
is
as
possible
for
me
to
believe
in
the
direct
creation
of
each
separate
form
as
to
adopt
the
supposition
that
mammals,
birds,
and
reptiles
had
no
existence
before
the
Triassic
epoch.
Conceive
that
Australia
was
peopled
by
kangaroos
and
emus
springing
up
ready-made
from
her
soil,
and
you
will
have
performed
a
feat
of
imagination
not
greater
than
that
requisite
for
the
supposition
that
the
marsupials
and
great
birds
of
the
Trias
had
no
Palaeozoic
ancestors
belong-
ing
to
the
same
classes
as
themselves.
The
course
of
the
world’s
history
before
the
Trias
must
have
been
strangely
different
from
that
which
it
has
taken
since,
if
some
of
us
do
not
live
to
see
the
fossil
remains
of a
Silurian
mammal.
Huxley
being
provocative
in
1869.‘
The
Oxford
Darwinian
E.
B.
Poulton
long
ago
observed
that
Huxley’s
presuppositions
often
radically
differed
from
Darwin’s;
and
we
know
that
his
vindication
of the
Origin
was
not
always
what
Darwin
would
have
wished.
Yet
curiously
little
attention
has
been
paid
to
Huxley’s
pre-Darwinian
position
-
with
the
exception
of
his
saltatory
views
(his
belief
that
“transmutation
may
take
place
with-
out
transition”
as
he
suggested
to
Lyell
in
1859 2).
Almost
nothing
has
been
said
of
his
non-Darwinian
biogeography,
and
only
now
are
we
beginning
to
tackle
his
anachronistic
attitude
towards
classi-
fication
and
the
fossil
record.
In
a
recent
revisionist
statement,
Michael
Bartholomew
high-
lighted
the
incongruities
of
Huxley’s
defence
of
Darwin.
Here
I
Huxley
’s
‘Persistence’
8
5
want
to
concentrate
on
Huxley’s
geological
understanding,
and
to
consider
the
strengths
and
weaknesses
of
his
objection
to
the
most
sophisticated
form
of
progressionism
-
the
idea
of
progressive
divergence
and
specialisation.
In
the
later
1850s
he
took
an
uncom-
promising
stand
on
what
he
called
“persistent
types”
-
fossils
which
remained
virtually
unchanged
through
immense
periods
of
geo-
logical
time.
In
fact,
his
theory
in
its
strongest
form
-
say
in
1859
-
indicated
that
a
perfect
fossil
record
would
reveal
no
progressive
trends
whatever,
and
even
if
development
had
occurred
in
“pre-
geologic”
times,
we
could
have
no
direct
evidence
of
it.
Because
progressive
divergence
was
so
essential,
not
only
to
Carpenter
and
Owen,
but
also
to
Spencer
and
Darwin,
Huxley’s
intransigence
led
to
a
certain
conflict
of
loyalties.
His
time-warped
perception
of
the
emergence
of
fossil
life
put
him
in
a
rather
odd
position
when
donning
his
Darwinian
hat,
and
the
1860s
and
1870s
saw
him
trying
to
square
his
geological
views
with
the
new
Darwinian
evolution.
In
this
chapter
we
will
also
look
at
the
way
his
theory
of
‘persist-
ence’
was
related
to
other
non-Darwinian
aspects
of
his
thought
-it
may,
for
example,
explain
why
he
so
eagerly
summoned
up
a
lost
continent
and
used
it
as
a
jumping-off
stage
for
the
diffusion
of
fossil
life.
But
most
of
all,
when
we
come
to
look
at
his
attempt
at
ancestor-tracing,
it
should
help
to
explain
why
he
could
happily
handle
only
small-scale
‘phylogenies’
(particularly
horses
and
crocodiles,
i.e.
developments
within
the
family),
but
was
severely
handicapped
when
faced
with
the
emergence
of
new
classes.
Indeed,
he
had
to
adopt
drastic
ad
hoc
measures
to
explain
why
the
bones
of
mammals
and
birds
did
not
turn
up
in
Silurian
rocks,
but
only
much
later
in
Mesozoic
deposits.
Huxley
was
possibly
the
only
post-Darwinian
palaeontologist
who
could
envisage
mammals
in
the
Silurian;
never
an
empirical
literalist,
it
mattered
little
to
him
that
sediments
from
this
period
preserved
nothing
higher
than
molluscs
and
a
few
fishes.
He
even
speculated
that
man
himself
might
be
a
“persistent
type".
Closing
Man’s
Place
in
Nature
(1863),
he
asked:
“Where,
then,
must
we
look
for
primaeval
Man?
Was
the
oldest
Homo
sapiens
pliocene
or
miocene,
or
yet
more
ancient?
In
still
older
strata
do
the
fossilized
bones
of
an
ape
more
anthropoid,
or
a
Man
more
pithecoid,
than
any
yet
known
await
the
researches
of
some
unborn
paIaeontologist?”3
Even
this
was
a
greater
concession
than
he
was
prepared
to
make
in
1859.
Man
was
possibly
so
old,
he
speculated
in
86
Archetypes
and
Ancestors
a
letter
to
Lyell,
that
we
might
never
find
his
monkey-like
ancestors
in
the
rocks.
And
to
round
off,
he
vividly
pictured
Homo
ooliticus,
a
hypothetical
dinosaur
contemporary,
clubbing
the
fossil
‘opossum'
Phascolotherium
“as
the
Australian
niggers
treat
their
cogeners".
Setting
the
Scene
-
Huxley’s
Use
of
Amphibians
.
_
.
I
cannot
help
hoping
that
you
are
not
quite
as
right
as
you
seem
to
be.
Darwin
gently
remonstrating
with
his
disciple.
Shortly
after
publication
of
the
Origin,
and
while
Owen
tackled
Archegosaurus
and
its
‘ancestry’,
Huxley
himself
started
serious
work
on
the
labyrinthodont
amphibians.
But
curiously,
although
he
sharpened
his
beak
and
claws
ready
to
defend
Darwin,
he
failed
to
use
the
new
fossils
to
prove
descent;
in
fact,
their
significance
for
him
lay
elsewhere.
Throughout
the
sixties
he
subjected
them
to
meticulous
study,
but
his
dry
descriptions
left
not
the
slightest
hint
that
he
was
an
evolutionist,
let
alone
a
Darwinian.
Some
of
his
new
fossils
were
later
to
be
of
critical
importance
in
deciding
reptile
ancestry
-
a
complete
specimen
of
Pholidogaster,
for
ex-
ample,
which
the
knightly
team
of
Sir
Philip
Egerton
and
the
Earl
of
Enniskillen
had
placed
in
the
British
Museum,
was
named
and
described
by
Huxley
in
mid-
1862.
Later
that
year
he
introduced
the
advanced
anthracosaurs,
amphibians
from
the
coalfields
of
Airdrie,
in
Scotland.
But
so
far
from
volunteering
thoughts
on
affinities,
he
was
strangely
reluctant
to
do
more
than
name
and
describe
-
to
the
extent
that
one
referee
finally
pulled
him
up
and
requested
informa-
tion
on
the
“systematic
relations
and
affinities”
of
these
animals.‘
Even
then
Huxley
scrupulously
avoided
any
evolutionary
implica-
tions;
nor
did
he
mention
Owen’s
archegosaur-lungfish
lineage
-
although
he
took
time
out
to
obliterate
his
new
order
Ganocephala.
Huxley’s
heart
lay
elsewhere,
as
we
find
out
when
we
consider
the
use
to
which
he
eventually
put
these
amphibians.
Anthracosaurus
with
its
sturdily
built
spine,
persuaded
him
not
that
the
group
had
undergone
any
progression,
but
the
reverse:
that
it
was
one
of
the
most
remarkable
examples
of
static
existence
on
record.
So
many
Carboniferous
amphibians
-
some
as
highly
developed
as
their
Triassic
kin
-
had
turned
up
by
1870
that
he
was
able
to
hold
them
.
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aloft
as
prime
examples
of
‘persistence’,
in
this
case
through
a
prodigious
lapse
of
time
“represented
by
the
vast
deposits
which
constitute
the
Carboniferous,
the
Permian,
and
the
Triassic
formations.
”5
_
,
”
It
is
revealing
that
“Darwin
s
Bulldog
should
have
concentrated
88
Archetypes
and
Ancestors
on
evidence
which,
although
technically
neutral
(and
which
in
the
American
Addresses
he
calls
“neutral”
or
“indifferent”),
was
nonetheless
generally
considered
unfavourable
to
Darwin.
Huxley
was
aware
of
the
delicacy
of
the
situation.
After
his
address
on
‘persistence’
to
the
Geological
Society
in
1862
he
dropped
Darwin
a
note
to
allay
fears
that
he
had
deserted
the
cause:
I
want
you
to
chuckle
with
me
over
the
notion
I
find
a
great
many
people
entertain
-
that
the
address
is
dead
against
your
views.
The
fact
being,
as
they
will
by
and
by
wake
up
[to]
see
that
yours
is
the
only
hypothesis
which
is
not
negatived
by
the
facts,
-
one
of
its
great
merits
being
that
it
allows
not
only
of
indefinite
standing
still,
but
of
indefinite
retrogression.
The
last
thing
Darwin
wanted
to
do
was
chuckle
at
this
strange
exhibition.
It
was
not
that
Huxley
was
wrong;
indeed,
it
was
imperative
that
someone
pointed
out
that
only
the
Origin
could
cope
with
a
fossil
record
of
fits
and
starts.
But
his
presentation
was
so
atrociously
one-sided,
with
almost
all
the
emphasis
on
‘persist-
ence’
to
the
total
exclusion
of
progression.
This
more
than
anything
had
Darwin
worried,
and
he
wrote
back
courteously:
I
can
say
nothing
against
your
side,
but
I
have
an
“inner
consciousness"
(a
highly
philosophical
style
of
arguing!)
that
something
could
be
said
against
you;
for
I
cannot
help
hoping
that
you
are
not
quite
as
right
as
you
seem
to
be.
Finally,
I
cannot
tell
why,
but
when
I
finished
your
Address
I
felt
convinced
that
many
would
infer
that
you
were
dead
against
change
of
species,
but
I
clearly
saw
that
you
were
not.
I
am
not
very
well,
so
good-night,
and
excuse
this
horrid
letter,”
Darwin
would
have
liked
a
little
more
progression
and
a
little
less
‘persistence’.
His
pugnacious
young
disciple,
though
willing
to
risk
the
stake
for
the
cause,
was
unable
to
accommodate.
Huxley’s
dogged
adherence
to-
‘persistence’
helps
explain
his
palaeontological
priorities,
in
particular
his
reluctance
to
speculate
on
the
origin
of
major
groups.
Take
the
amphibia
-
Owen
had
pictured
them
arising
from
something
like
Lepidosiren;
but
this
was
a
living
lung-fish,
and
it
was
rapidly
becoming
apparent
in
the
wake
of
the
Origin
that
actual
ancestors
would
have
to
be
sought
in
the
appropriate
rocks.7
The
trouble
was
they
could
so
rarely
be
found,
and
this
led
to
some
ingenious
“master
wrigglings”,
as
Darwin
Huxley’s
‘Persistence'
89
would
have
called
them.
In
Jena,
the
crusading
Darwinian
Ernst
Haeckel
got
over
the
problem
by
resorting
to
hypothetical
“ante”
periods,
placed
before
each
period
but
subsequently
wiped
from
the
record
(being
a
time
of
elevation
and
therefore
weathering).
Thus
the
Triassic
reptiles
all
evolved
in
ante-Triassic
time,
and
presum-
ably
the
archegosaur’s
ancestors
lived
in
the
ante-Carboniferous,
and
their
fossils
were
subsequently
destroyed.
“Wholly
incred-
ible”,
was
Huxley’s
predictable
response.
Though
he
sympathised
with
Haeckel’s
monistic
materialism
(even
if
it
proved
a
little
too
severe
for
his
tastes),
he
disagreed
“fundamentally
and
entirely”
with
Haeckel’s
timing
of
geological
events.
He
even
accused
him
of
being
“overshadowed
by
geological
superstitions”.”
Huxley’s
arguments
against
some
of
the
“ante”
periods
were
decisive.
For
example,
the
Permian
and
Triassic
deposits
could
actually
be
seen
running
into
one
another,
squeezing
out
any
ante-Triassic.
But
the
real
reason
for
Huxley’s
sudden
descent
on
his
brother
idéologue
was
Haeckel’s
standard
chronology.
He
was
happy
to
have
each
group
evolve
just
prior
to
its
first
appearance
in
the
fossil
record;
in
other
words,
the
rocks
-
for
all
their
preservational
bias
-
must
be
our
ultimate
guide.
Huxley
had
grave
misgivings.
He
might
have
asked
why,
if
Carboniferous
labyrinthodonts
could
persist
into
Triassic
times
“with
no
important
modification",
they
could
not
have
come
down
from
Cambrian
times
unchanged?
Likewise,
why
should
“the
development
of
Mammals,
of
Birds,
and
of the
highest
forms
of
Reptiles”
be
crowded
into
a
conjectural
ante-Trias?
More
likely,
they
had
persisted
for
untold
ages,
and
he
was
prepared
to
put
their
origin
“far
back
in
the
Palaeozoic
epoch”.
However
implausible
Huxley
found
“ante”
periods,
Silurian
mammals
required
a
greater
leap
of
faith.
But
so
long
as
he
was
prepared
to
make
this
leap,
any
talk
of
amphibian
origins
might
have
to
be
shelved.
After
all,
where
was
one
to
look
for
evidence?
If
mammals
were
already
flourishing
in
the
Silurian,
amphibians
must
be
inestimably
older,
perhaps
older
than
the
records
themselves.
So
the
very
exigencies
of
a
theory
of
non-progression,
in
effect,
forced
Huxley
to
steer
clear
of
detailed
discussions
of
amphibian
origins.”
Why
‘Persistence’?
It
was
originally
assumed,
for
example
by
the
historian
of
ideas
Arthur
O.
Lovejoy,
that
by
harping
on
the
permanence
of
species,
90
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Huxley
was
trying
to
kick
away
the
Cuvierian
crutch
supporting
“the
special-creation
hypothesis”
-
in
other
words,
the
long-term
stability
of molluscs,
crocodiles
and
marsupials
proved
once
and
for
all
that
the
cataclysmic
destructions
and
recreations
of
life
were
a
figment.
But
London
geologists
had
long
dispensed
with
cata-
strophist
views
and
there
is
no
evidence
that
Huxley
was
trying
to
set
up
so
ancient
a
straw
man.
True,
he
did
tell
Hooker
in
1857,
“I
am
going
to
take
Cuvier’s
crack
case
of the
‘Possum
from
Montmartre’
as
an
illustration
of
my
view”,‘°
but
his
address
to
the
Geological
Society
in
1862
shows
what
he
really
had
in
mind.
Noting
that
most
Mesozoic
‘marsupials’
appeared
to
be
highly
developed
(on
a
par
with
the
living
opossum
or
Tasmanian
devil),
he
asked
“in
what
circumstance
is
the
Phascolotherium
[the
Jurassic
‘opossum’
dis-
covered
by
justice
Broderip
and
diagnosed
by
Cuvier]
more
embryonic,
or
of
a
more
generalized
type,
than
the
modern
Opos-
sum”?
In
none
whatever
was
his
answer,
phrased
in
such
a
way
that
he
could
only
be
rebutting
Owen’s
palaeontological
doctrines,
which
called
for
more
generalised,
embryonic,
or
archetypal
fore-
runners
in
the
fossil
record.
So
we
need
not
look
so
far
afield
to
understand
Huxley’s
ploy
-
in
fact
it
was
the
kind
of
response
we
might
have
expected
to
Owen’s
realist
version
of
progressive
development.
Perhaps
the
man
most
pleased
by
Huxley’s
1862
address
was
the
erstwhile
non-progressionist
Charles
Lyell
(1797-1875),
and
his
reaction
and
relationship
with
Huxley
reinforces
our
interpretation.
Although
Lyell
recognised
that
Huxley
had
overstated
his
case,
mentioning
“many
private
protests
against
some
of
his
bold
con-
clusions",
he
nonetheless
called
the
address
a
“brilliant
critical
discourse”
which
proved
that
“the
progressive
development
sys-
tem
has
been
pushed
too
far”
and
“how
little
can
be
said
in
favour
of
Owen’s
more
generalised
types”.
“
From
the
mid-
1850s,
Lyell
himself
had
been
desperately
trying
to
accommodate
to
a
Lamarckian
progression,
and
the
traumatic
details
of
his
inner
conflict
were
revealed
in
the
private
Species
journals,
edited
and
published
by
Leonard
Wilson
in
1970.
Lyell
began
the
1850s
as
a
vehement
anti-progressionist,
using
the
Geolo-
gical
Society
platform
in
1851
to
campaign
against
developmental
views.
Again
in
1852
he
cited
anomalous
observations,
like
the
supposed
tortoise
tracks
in
Canadian
Silurian
rocks,
and
Mantell’s
allegedly
Devonian
Telerpeton,
to
prove
how
easily
the
so-called
Huxley
’s
‘Persistence’
91
progressive
sequence
could
be
overturned.
But
by
1856
it
was
obvious
that
he
was
fighting
a
losing
battle,
and
that
modern
palaeontology
was
“drifting
towards
the
Lamarckian
theory”.‘2
The
Species
journals
record
his
painful
adjustment
to
a
progression-
ist
and
Lamarckian
world-view;
and
he
began
rationalising
the
birth
of
Man
from
ape
parents
(perhaps
from
Lartet’s
“oak
ape”
Dryopithecus"),
while
agonising
over
the
loss
of
human
dignity.
He
tried
to
envisage
man
“stealing
quietly
into
the
world",
sired
by
a
lowly
ape
-
he
reasoned
to
himself-
as
a
Newton
is
born
of
ordinary
mortals.
Yet
he
could
never
quite
ignore
that
decisive
shattering
instant
when
the
first
human
acquired
a
soul
and
escaped
nature’s
bondage."
Lyell
was
tortured
by
indecision
and
never
went
as
far
or
as
fast
as
Darwin
would
have
liked.
I
doubt
that
he
ever
really
expunged
all
opposition
to
progression
in
the
early
1860s,
for
he
seemed
just
as
thrilled
in
1862
that
Huxley
could
make
out
such
a
devastating
case
for
‘persistence’.
Indeed,
where
Huxley
identified
a
counter-
example
-
an
advance
from
the
sinuous
Archegosaurus
to
the
flattened
Triassic
labyrinthodonts
with
their
well-formed
vertebrae
-
Lyell
wrote
to
remind
him
that
the
young
American
palaeonto-
logist
O.
C.
Marsh
had
supposedly
found
a
Carboniferous
ichthyosaur
(which
would
have
made
this
marine
reptile
as
old
as
Archegosaurus),
hoping
to
dash
this
remaining
case
of
progression.
‘S
Bartholomew
may
be
right
in
claiming
that
what
first
attracted
Huxley
to
Lyell’s
Principles
of
Geology
was
its
air
of
uncontaminated
naturalism,
and
that
he
recognised
in
Lyell
a
kindred
spirit
trying
to
“free
the
science
from
Moses”.“’
Huxley
of course
refused
to
let
the
inner
scientific
Sanctum,
or
its
positivist
host,
be
defiled
by
the
crasser
sorts
of
metaphysics,
and
he
abhorred
Owen’s
“mystifica-
tions”
as
much
as judaical
superstition.
Yet
there
was
a
certain
irony
in
his
turning
to
Lyell.
The
non-progressionist
Principles
might
have
looked
ideologically
sound
to
Huxley,
but
according
to
Bartholo-
mew
it
stemmed
from
a
religious
commitment
to
the
“nobility”
of
man;
in
fact,
it
could
easily
have
been
born
out
of
repugnance
of
Grantism
and
its
brutalising
effects
(remember
that
Robert
Grant
was
advocating
transmutation
in
his
“Fossil
Zoology”
course
not
a
mile
away
While
Lyell
was
teaching
at
King’s).
So
in
one
sense
Lyell’s
science
in
the
1830s
was
as
‘reactionary’
as
Owen’s.
Owen
we
know
abominated
Grantism
and
carefully
circumvented
it
by
adopting
an
anglicised
version
of
Naturphilosophie,
which
left
him
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Nonetheless,
Lyell
was
said
secretly
to
have
admired
Owen’s
new
subclass
for
Man,
and
in
his
journals
toyed
time
and
again
with
Plato’s
“Ideas”."
Despite
this,
Lyell’s
scientific
statements
were
carefully
wrapped
in
naturalistic
garb,
and
it
is
not
surprising
that,
repelled
by
Owen’s
idealism,
Huxley
should
have
swung
into
Lyell’s
camp
-
with
a
result
that
as
Lyell
at
last
began
reconciling
himself
to
progressive
development,
Huxley
started
denying
that
there
was
a
shred
of
evidence
for
it.
This
meant
that
Huxley
was
forced
to
take
issue
with
those
who
were
not
transcendentalists
but
who
shared
Owen’s
progressionist
views,
in
particular
the
Unitarian
William
Benjamin
Carpenter
(1813
1885
).
We
have
already
touched
on
Carpenter’s
generosity
towards
Huxley
when
embarking
on
his
scientific
career.
He
was
one
ofthe
few
to
support
Huxley
on
“Parthenogenesis”
in
;
he
helped
him
gain
an
FRS
the
following
year,
and
he
was
invited
to
Huxley’s
wedding
in
1855.
But
Carpenter’s
palaeontology
was
an
almost
exact
replica
of
Owen’s
-
to
the
extent
that
they
crossed
swords
in
over
who
first
applied
the
embryological
concept
of
progressive
divergence
to
the
fossil
record.
Although
Carpenter
later
lost
any
illusions
he
might
have
had
about
Owen,
and
in
the
1850s
egged
Huxley
on
at
every
opportunity,
a
decade
earlier
he
had
actually
admired
Owen
and
even
aspired
to
be
his
“aide”.
"’
In
1842,
while
still
living
in
Bristol,
Carpenter
began
a
lively
correspond-
ence,
requesting
testimonials,
and
sounding
Owen
out
(sometimes
coming
to
town
for
the
purpose)
before
publishing
himself.
Want-
ing
to
take
up
comparative
anatomy
professionally,
but
anticipat-
ing
difficulties
in
providing
“my
family
with
the
bare
comforts
of
,life”,
he
moved
to
London
in
1844,
still
hoping
to
be
found
“worthy
to
co-operate”
with
Owen
at
the
College
of
Surgeons.
In
the
Principles
of
Physiology
(1851),
Carpenter
first
applied
Karl
Ernst
von
Baer’s
embryological
ideas
to
the
fossil
record
(as
Owen
had
done
in
his
critique
of
Lyell
that
year).
For
von
Baer
foetal
development
was
characterised
by
a
progressive
specialisation
away
from
the
undifferentiated
germ;
so
although,
say,
all
ver-
tebrates
start
from
a
common
archetype,
each
individual
diverges
during
its
development
towards
its
unique
adult
form.
Applied
to
the
fossil
record,
it
suggested
a
progression
from
the
ancient
generalised
archetype
towards
more
modern
specialised
forms.
Foetal
and
fossil
divergence
thus
seemed
to
be
parts
of
a
wider
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developmental
plan,
and
Carpenter
considered
this
a
“more
satisfy-
ing”
explanation
than
that
offered
in
the
Vestiges.”
His
general-
ised
starting
point,
the
archetype,
was
probably
less
a
Platonic
ideal
than
a
model
or
extrapolation,
in
Huxley’s
sense.
However,
in
the
edition
of
the
Principles,
Carpenter
bolstered
his
position
by
taking
examples
of
fossil
progression
from
Owen’s
works.
He
noted
that
“in
many
ofthe
earlier
Mammals,
a
closer
conformity
to
‘archetypal
generality’
is
to
be
discovered",
as
in
the
case
of
the
three-toed
Eocene
Palaeotherium,
which
he
connected
to
today’s
horse
by
a
series
of
fossils
showing
progressive
toe
reduction.
Huxley
reviewed
the
Principles
in
the
Westminster
for
At
the
outset
he
was
complimentary,
claiming
for
it
a
“leading
place
among
the
most
advanced
works
on
the
subject”
and
defending
Carpenter
against
the
charge
of
being
“simply
a
‘compiler’
“.2”
But
not
surprisingly
Huxley
had
“a
crow
to
pick”
and
spent
the
greater
part
of
the
review
refuting
Carpenter’s
belief
that
fossil
life
was
a
progression,
“not
so
much
from
the
lower
to
the
higher
forms,
as
from
the
more
general
to
the
more
special”
and
that
many
extinct
animals
were
thus
transitional.
Now,
fossil
divergence
of
this
kind
was
comforting
to
Darwin,
and
Carpenter
later
hinted,
with
some
justification,
that
the
von
Baerian
emphasis
had
“in
some
degree
prepared
the
way”
for
the
Origin.
So
Darwin
had
seriously
to
consider
Huxley’s
objections,
to
understand
the
sort
of
opposition
he
could
expect.
Shortly
before
his
death,
Dov
Ospovat
found
some
notes
scribbled
by
Darwin
after
his
famous
meeting
with
Huxley,
Hooker
and
the
entomologist
Thomas
Wollaston
in
April
1856.
Darwin
as
we
know
had
invited
them
to
Down
for
the
weekend
to
sound
out
their
views
on
evolution.
Huxley
duly
rehashed
his
criticisms
of
Carpenter,
convincing
Darwin
that
his
theory
could
withstand
them
successfully,
and
two
weeks
later
he
began
his
“big
book”
Natural
Selection.
So
the
onus
was
on
Huxley
to
accommodate
after
1859,
when
the
Origin
appeared.
Ideologically
he
sympathised
with
Darwin,
who
had
plainly
risen
above
the
Vestigian’s
“metaphysic
stage"
in
proposing
a
naturalistic
mechanism
for
the
production
of
new
species.
But
Huxley
was
in
a
quandary.
Darwin’s
palaeontology
came
closer
to
Owen’s
than
to
Lyell’s,
with
the
now-familiar
family
tree
superimposed
over
an
older
progressive
divergence.
However,
Darwin’s
denial
that
progress
was
inevitable
according
to
his
system
provided
Huxley’s
leverage
point
and
finally
allowed
him
to
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the
two
geologies.
Surprisingly,
this
dovetailing
was
a
none-too-messy
affair,
and
Huxley
juggled
Lyell’s
lack
of
progres-
sion
with
Darwin’s
evolution
expertly.
What
he
did
was
to
develop
an
idiosyncratic
half-way
house.
In
he
endorsed
the
Lyellian
doctrine
of
non-progression,
but
restricted
it
to
geological
time
(i.e.
the
period
covered
by
the
stratified
rocks).
He
evidently
assumed
that
because
“physical
forces”
have
changed
little
during
the
geolo-
gical
period,
life
today
is
largely
what
it
was
in
Palaeozoic
times
(an
old
Lyellian
non
sequitur;
most
geologists
admitted
that
continually
acting
forces
of
similar
intensity
could
and
did
work
progressive
changes
in
the
landscape,
which
in
turn
called
for
new
and
higher
creations).
Huxley
then
reconciled
this
with
Darwinism
by
further
assuming
that
all
major,
evolutionary
steps
had
taken
place
in
pre-geologic
time,
presumably
while
the
world
was
cooling
and
subject
to
more
turbulent
forces.
As
a
result,
nothing
(or
very
little)
new
had
appeared
under
the
sun
since
the
Cambrian
or
Silurian
period.
This
explains
the
parting
shot
of
Huxley’s
lecture
to
the
Royal
Institution
“On
the
Persistent
Types
of
Animal
Life”:
“all
we
know
of
the
conditions
in
our
world
during
geological
time,
is
but
the
last
term
of
a
vast
and,
so
far
as
our
present
knowledge
reaches,
unrecorded
progression.
"2‘
This
position
was
probably
too
far-fetched
to
attract
any
dis-
ciples.
But
we
rnust
tread
with
extreme
care
because
a
number
of
palaeontologists
did
talk
of
‘persistence’
in
the
early
1860s.
How-
ever,
they
clearly
meant
something
quite
different
by
it,
and
may
have
had
an
almost
opposite
intent.
For
instance,
Hugh
Falconer
studied
the
‘persistence’
of
elephants
and
mammoths
through
Glacial
and
post-Glacial
times
specifically
to
show
the
inadequacy
of
“
‘Natural
Selection’,
or
a
process
of
variation
from
external
inHuences”.”
Falconer
agreed
with
Darwin
that
mammoths
were
“the
modified
descendants
of
earlier
progenitors”,
but
since
they
ranged
so
widely,
suffered
such
extremes
of
climate,
yet
changed
so
little,
he
assumed
that
some
“deeper
seated
and
innate
principle”
gov-
erned
evolution.
In
the
same
way,
Martin
Duncan
looked
at
fossil
echinoderms
and
inferred
from
their
occasional
‘persistence’
across
time
and
space
some
“inherent
power
of
variation
which
exists
more
or
less
in
all
animated
beings
irrespectively
of the
influence
of
external
physical
conditions".
In
other
words,
they
-like
so
many
contemporaries
-
were
trying
to
subordinate
Darwinian
selection,
and
establish
an
inner
driving
mechanism
divorced
from
environ-
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mental
conditions.
Huxley,
on
the
other
hand,
was
using
long-term
geological
stasis
to
combat
the
realist
and
progressionist
views
of
Owen
and
Chambers,
who
actually
depended
on
some
such
inner
drive.
Huxley,
Spencer,
&
Owen
The
ironies
of
Herbert
Spencer’s
triangular
relationship
with
Huxley
and
Owen
re-emphasise
the
conflict
of
interests
caused
by
Huxley’s
‘persistence’.
By
the
1850s
the
practical
distinctions
be-
tween
Huxley’s
and
Owen’s
palaeontology
were
as
clear
cut
as
their
ideological
differences.
Huxley’s
faith
in
Lyellian
naturalism
had
led
to
his
denial
of
all
but
the
most
minor
progressive
trends
in
“geologic”
time.
In
stark
contrast,
Owen
had
used
the
Tory
Quarterly
Review
to
criticise
Lyell’s
non-progressionist
and
ulti-
mately
unChristian
geology,
and
had
encouraged
the
search
for
examples
of
vertebrate
specialisation.
Of
course,
it
was
because
Owen’s
ancient
prototype
was
actually
an
Ideal
form
which
under-
pinned
a
Platonic
world
view
that
Huxley
was
so
antagonistic,
putting
friends
like
Carpenter
on
the
spot.
Many
were
adamant
in
their
rejection
of
an
Ideal
Archetype
and
none
had
much
sympathy
for
Owen’s
Platonism
-
yet
the
majority
did
have
a
compelling
need
for
fossil
progression.
Huxley’s
friend
and
founder-member
of
the
x
Club,
the
social
philosopher
Herbert
Spencer
(1820-1903),
illustrates
this
clash
of
interests
in
graphic
detail.
Spencer
found
Owen’s
and
Carpenter’s
palaeontology
compelling
because
he
wanted
to
use
von
Baer’s
“Law”
of
foetal
growth
and
differentiation
to
demonstrate
the
inevitability
of
social
and
industrial
change.
In
“Progress:
Its
Law
and
Cause”
(1857),
published
in
the
Westminster
Review,
he
drew
distinct
biological
parallels
with
history,
showing
society
complex-
ifying
in
an
‘embryonic’
way.
The
analogy
reached
cosmic
propor-
tions
-
from
nebulous
vapours
to
moral
perfectability,
progress
was
everywhere
and
inexorable.
Or,
as
Spencer
said,
von
Baer's
embryological
law
is
the
law
of
all
progress.
Whether
it
be
in
the
development
of
the
Earth,
in
the
development
of
Life
upon
its
surface,
in
the
development
of
Society,
of
Government,
of
Manufactures,
of
Commerce,
of
Language,
Literature,
Science,
Art,
this
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evolution
of
the
simple
into
the
complex,
through
a
process
of
continuous
differentiation,
holds
throughout.
From
the
earliest
traceable
cosmical
changes
down
to
the
latest
results
of
civilization,
we
shall
find
that
the
transforma-
tion
of
the
homogeneous
into
the
heterogeneous,
is
that
in
which
Progress
essentially
consists.”
Spencer
was
a
man
of
large
and
curious
contrasts:
an
arch
capitalist
who
steadfastly
refused
to
dabble
in
the
stockmarket;
a
staunch
critic
of
poor
relief
who,
in
financial
distress,
accepted
$7,000,
collected
and
invested
for
him
by
American
sympathisers
led
by
E.
L.
Youmans.
(This
enabled
him
to
complete
the
Synthetic
Philosophy,
a
monolithic
series
to
which
he
so
single-mindedly
devoted
his
life
that
it
amounted
to
an
act
of
“self-enslavement".)
Spencer
had
a
vast
and
pressing
need
for
progress
which
developed
out
of
the
political
aspirations
of
his
Dissenting
youth.
He
was
Derby-born
into
a
line
of
Wesleyan
radicals.
Derby
was
a
town
dominated
by
Methodist
manufacturers
and
shopkeepers,
whose
distrust
of
the
Established
Church
and
its
Tory
spokesmen
led
to
widespread
radicalism
and
agitation
for
political
reform.
Spencer’s
laissez
faire
and
call
for
a
reduction
in
government
interference
(which
favoured
Established
interests
and
handicapped
nonconfor-
mists)
clearly
had
Dissenting
roots,
and
his
early
demands
for
social
change
sprang
from
the
same
cultural
source.
Though
retaining
the
moral
and
political
presuppositions
of
his
Dissenting
stock,
he
had
become
a
free-thinker
by
the
forties,
and
when
he
wrote
Social
Statics
(1850
)
this
Dissenting
urge
for
political
reform
had
blos-
somed
into
a
wider
philosophy
of
progress
justified
by
organic
analogies.
“Instead
of
civilization
being
artificial,
”
he
stressed
that
it
was
“a
part
of
nature;
all
of
a
piece
with
the
development
of
the
embryo
or
the
unfolding
of
a
Hower.”"‘
Social
reform
was
under-
written
by
nature:
progress
“is
not
an
accident,
but
a
necessity.
"
Spencer’s
biographer,
].
D.
Y.
Peel,
points
to
the
moral
dimen-
sion
in
this
need
for
social
progress.
He
comments
that
Spencer
came
to
evolution
early
(the
1840s)
because
he
started
off
not
“from
a
phenomenon
to
be
explained,
but
from
ethical
and
metaphysical
positions
to
be
established”25
-
namely
that
man
was
destined
to
reach
a
more
morally-perfect
state,
and
that
social
and
industrial
progress
were
a
means
to
this
end.
Spencer
needed
to
establish
a
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directional
change
in
history
-
a
forward-moving,
progressive,
ceaseless
change;
and
it
was
this
social
imagery
that
was
largely
back-projected
onto
nature.
Hence
his
adoption
of
Lamarckism,
which
he
first
encountered
in
Lyell’s
Principles
(proving
that
Lyell
had
not
been
entirely
successful
in
discrediting
the
Frenchman).
With
acquired
characters
inherited,
it
was
possible
to
overarch
from
biological
to
social
evolution,
bringing
both
organic
and
cultural
development
under
one
roof.
Spencer
began
casting
around
for
laws
which
could
cover
in
one
gigantic
sweep
the
entire
realm
of
cosmic,
organic
and
social
history;
a
“total
system"
Peel
calls
it;
one
which
could
give
a
nation
of
“self-taught
artisans”
the
proof
it
needed
that
social
betterment
was
truly
cosmic
in
its
inevita-
bility.
In
1851
Spencer
went
to
hear
Owen
lecture,
thinking
it
might
bear
“on
the
development
hypothesis".
Presumably
he
was
looking
for
palaeontological
proofs
and,
as
always,
he
seemed
to
absorb
ambient
facts
“through
the
pores
of
his
skin",
as
the
corpulent
American
philosopher
and
cosmic
theist John
Fiske
joked
(“at
least
he
never
seemed
to
read
books",
which
was
also
Huxley’s
impress-
ion).
Spencer
got
to
know
Owen
well
enough
to
dine
with
him.
Pri-
vately
he
thought
his
man-ape
dichotomy
“anything
but
logical",
and
took
an
instant
dislike
to
the
Archetype.
On
this
touchy
sub-
ject,
he
ended
Owen’s
1851
lecture
course
in
“complete
disbelief".
But
he
did
nothing
until
reassured
by
Huxley’s
Croonian
lecture,
in
which
Owen’s
vertebral
skull
was
ceremoniously
dismantled.
That
was
delivered
to
the
Royal
Society
on
I7 June
1858
and
three
weeks
later
Spencer
was
busy
“with
the
onslaught
on
Owen",
preparing
a
paper
of
his
own
for
the
Medico-Chirurgical
Review.
(Not
without
some
collusion;
Spencer
leant
heavily
on
Huxley,
borrowing
his
edition
of
Owen’s
Recherches
sur
l
'Archetype
for
the
purpose.)
He
told
his
father
the
Archetype
was
“terrible
bosh
-
far
worse
than
I
had
thought."
Adding,
with
an
appalling
presump-
tion,
bearing
in
mind
that
Huxley
had
done
most
of
the
donkey
work,
that
he
would
“make
a
tremendous
smash
of
it,
and
lay
the
foundations
of
a
true
theory
on
its
ruins."
The
article
too
had
its
gall.
Spencer
apologised
that
he
had
“little
previous
acquaintance
with
the
facts",
and
those
he
possessed
were
largely
Owen’s.
Yet
on
philosophic
grounds
he
felt
justified
in
rejecting
the
Archetype,
or
rather
Owen’s
demonstration
of
his
Platonic
conclusions,
as
“mani-
festly
insufficient.”
It
appeared
in
print
long
before
the
Croonian,
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Huxley
found
it
“rayther
strong,
but
quite
just.
”
What
Spencer
related
to
his
father
was
a
mite
more
extravagant:
Huxley
tells
me
that
the
article
on
Owen
has
created
a
sensation.
He
has
had
many
questions
put
to
him
respecting
the
authorship
-
being
himself
suspected
by
some.
The
general
opinion
was
that
it
was
a
settler.”
It
looks
as
if
Spencer
had
reached
common
ground
with
Huxley,
but
probably
only
in
his
secular
and
anti-Platonic
aims.
Here
we
must
be
careful
because
much
of
the
Owenism
that
Spencer
absorbed
through
his
pores
was
immensely
comforting
to
him.
Indeed,
like
Owen
a
few
years
before,
he
had
begun
his
marvel-
lously-titled
“Illogical
Geology”
in
1859
as
an
attack
on
Lyell,
which
ought
not
to
have
endeared
him
to
Huxley.
As
a
free-thinker,
he
might
have
hated
the
Archetype,
yet
the
von
Baerian
nub
of
C)wen’s
palaeontology
-
the
progressive
specialisation
-
was
pre-
cisely
what
characterised
Spencer’s
social
views.
He
revelled
in
Carpenter’s
Principles,
which
he
found
“considerably
more
useful
and
vastly
more
entertaining”
than
books
about
“fights
and
dis-
patches
and
protocols”.2’
And
this
was
largely
because
of
its
von
Baerian
emphasis;
indeed,
it
was
while
reviewing
the
third
edition
in
1851
that
Spencer
first
came
across
von
Baer,
whose
embryolo-
gical
views
he
subsequently
canonised
as
a
“Law”
in
his
“Progress:
Its
Law
and
Cause".
So
in
his
Medica-Chirurgical
criticisms
of
Owen
the
following
year,
he
could
hardly
take
exception
to
fossil
special-
isation;
quite
the
reverse,
he
badly
needed
it
to
support
his
social
analysis.
What
he
did
do
was
to
explain
it
by
naturalistic
La-
marckian
means,
arguing
that
“all
higher
vertebrate
forms”
arose
by
“the
superposing
of
adaptations
upon
adaptations”
and
that
species
have
resulted
by
gradual
differentiation
under
the
influence
of
changed
conditions
[from
which]
it
would
manifestly
follow
that
the
higher
heterogeneous
forms
would
bear
traces
of
the
lower
and
more
homogeneous
forms
from
which
they
were
evolved.”
But
plainly
the
image
evoked
was
Owenian
(or
von
Baerian),
and
Spencer
carefully
wove
Owen’s
fossil
illustrations
into
his
social
narrative.
Thus
Owenism
minus
the
Archetype
was
carried
by
a
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philosophy.
Hence
the
incongruity
of
Spencer’s
pos-
ition,
his
split
loyalties;
publicly
desecrating
Owen’s
Holy
of
Holies,
the
archetypal
host,
yet
supporting
its
apparent
fossil
implications
at
a
deeper
level.
An
even
greater
irony
was
Spencer's
applause
for
Huxley,
whose
‘persistence’
was
so
clearly
inimical
to
his
own
radical
ethic.
One
can
actually
measure
Huxley’s
growing
impact
by
his
destructive
encroachments
on
Spencer’s
unitary
system.
Huxley
first
met
Spencer
one
day
in
1852,
calling
at
his
Economist
office
to
thank
him
for
an
offprint.
And
so
began
a
powerful
friendship
which,
Spencer
admitted
in
his
Autobiography,
“became
an
important
factor
in
my
life.”
In
1856
he
moved
to
lodgings
not
five
minutes
walk
from
Huxley’s
house
in
St ]ohn’s
Wood.
There-
after
they
had
a
standing
engagement
on
Sunday
afternoons
to
stroll
together
up
to
Hampstead
Heath
or
along
the
Finchley
Road.
This
they
would
do
in
rapt
conversation,
often
on
evolutionary
topics,
with
Huxley
invariably
naysaying
each
of
Spencer’s
arguments.
On
the
whole,
though,
Huxley
found
some
“grand
ideas”
in
Principles
of Psychology
(1855),
crowed
over
the
Medica-Chirurgical
“settler”,
and
found
little
to
criticise
so
long
as
Spencer
remained
the
iconoc-
last.
“I
value
his
approval
more
than
that
of
any
one”,
Spencer
once
said,
“as
he
is
always
so
critical
and
sceptical,
and
so
chary
of
his
praise.”
As
well
he
might
have
been:
progress
and
evolution
were
prickly
points,
and
Huxley
was
not
averse
to
shooting
Spencer's
high-flown
ideas
in
mid-air.
He
considered
himself
a
“devil’s
advocate”
to
Spencer,
responsible
for
choking
no
end
of
“brilliant
speculations”
in
“an
embryonic
state".
Reading
this
admission
years
later,
in
Huxley’s
Life,
Spencer
dismissed
it
as
another
of
his
“facetious
exaggerations”2°
(making
sure
Leonard
Huxley
printed
what
amounted
to
a
retraction
in
The
Athenaeum).
Yet
it
is
not
hard
to
see
Huxley
and
Spencer
at
odds
over
fundamental
issues,
es-
pecially
before
Huxley
adopted
evolution
and
availed
himself
of
a
modicum
of
post-Cambrian
progress.
On
biological
points
Spencer
bowed
to
Huxley’s
superior
know-
ledge
and
made
increasing
concessions.
The
Westminster
“Progress”
-
written
in
while
attending
Huxley’s
Royal
Institution
lec-
tures
-
was
still
optimistic
and
palaeontologically
progressive.
Spencer
cites
Owen
“as
decisive”
on
the
departure
of
fossil
ver-
tebrates
“from
archetypal
generality",
and
quotes
Carpenter
to
the
same
effect.
Yet
he
does
note
that
new
fossils
could
be
expected
to
push
origins
back
untold
distances,
and
-
in
peculiarly
Huxleyan
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“for
aught
we
know
to
the
contrary”
the
geologic
period
may
only
represent
“the
last
few
chapters
of
the
Earth’s
biological
history”.
However
the
onus
remained
on
progression,
for
he
concluded:
we
cannot
but
think
that,
scanty
as
they
are,
the
facts,
viewed
in
their
ensemble,
tend
to
show
both
that
the
more
heterogeneous
organisms
have
been
evolved
in
the
later
geo-
logical
periods,
and
that
Life
in
general
has
been
more
het-
erogeneously
manifested
as
time
has
advanced.”
From
then
on
‘persistence’
made
increasing
inroads.
For
example,
Spencer
attended
the
Geological
Society
on
15
December
1858
to
hear
Huxley
discuss
the
crocodile-like
fossil
Stagonolepis,
one
of
the
important
reptiles
dispatched
from
Elgin
(Morayshire)
by
the
Rev.
George
Gordon.
Huxley’s
was
an
important
paper,
crucial
in
the
long-standing
debate
over
the
age
of
the
famous
Elgin
sand-
stones,
whether
Devonian
or
Triassic
(Huxley
opted
for
the
latter,
on
account
of
this
crocodilian
fossil).
Murchison,
who
needed
convincing,
was
present,
and
so
were
Hooker
and
Spencer.
As
the
meeting
progressed
Huxley
not
only
likened
the
armoured
Stago-
nolepis
to
a
crocodile,
but
left
the
impression
that
Crocodiles
were
therefore
reptilian
Methuselahs,
an
age-old
group
surviving
vir-
tually
unchanged.
The
next
day
Spencer
dropped
Hooker
a
note,
remarking
that
the
“evening
was
a
triumph
for
Huxley,
and
rather
damaging
for
the
progressive
theory,
as
commonly
held
."
This
and
Huxley’s
lecture
on
“Persistent
Types”
in
1859
had
their
effect.
When
Spencer
reprinted
the
Westminster
essay
as
a
chapter
in
First
Principles
(1862)
-
which
Huxley
proof-read
-
he
diplomati-
cally
rewrote
the
relevant
section
giving
far
greater
emphasis
to
‘persistence’
(or
rather
to
the
fact
that
progression
could
not
be
proved
from
fossils).
Obviously
worried,
he
insisted
that
“the
opponents
of
the
development
hypothesis”
could
take
little
com-
fort
from
Huxley’s
words
because
an
immense
“pre-geologic
era"
had
undoubtedly
seen
“biologic
changes”
going
on
“at
their
usual
rates”.
And
he
still
left
a
few
lines
at
the
end
appealing
to
Owen’s
Palaeotherium
argument,
before
hastily
passing
on
to
human
history
where
progress
was
discernible.
But
piecemeal
erosion
continued
with
Huxley’s
anniversary
address
(1862),
and
in
Spencer’s
Princi-
ples
of
Biology
(1864)
-
again
proof-corrected
by
Huxley
-
‘persist-
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ence’
now
swamped
the
discussion.
Owen
no
longer
warranted
even
a
mention.
Spencer
agreed
that
“geologic”
progress
“may
be,
and
probably
is,
illusory",
that
many
fossil
groups
show
“little
or
no
progression”,
and
that
“the
total
amount
of
change
is
not
relatively
great,
and
that
it
is
not
manifestly
towards
a
higher
organization.
””2
Huxley
did
not
entirely
undermine
the
First
Principles,
for
Spencer
could
still
look
back
to
a
steady
“pre-geologic”
ascent.
Yet
there
was
an
obvious
incongruity.
By
Spencer’s
canons
life
must
have
progressed;
increasing
“heterogeneity”
was
the
inevitable
result
of
a
multiplicity
of
effects
flowing
from
every
cause
(the
philosophic
mechanism
ensuring
spiralling
complexity).
Not
only
was
progress
philosophically
inevitable;
evolutionary
contingen-
cies
themselves
made
it
a
“liability”.
Discussing
the
environmental
cause
of
life’s
ascent
in
Principles
of
Biology,
Spencer
argued
that
“continual
changes
in
external
conditions”
call
for
new
adaptations
which
are
therefore
“continually
superimposed”.
Thus
he
con-
cluded:
While
we
are
not
called
on
to
suppose
that
there
exists
in
organisms
any
primordial
impulse
which
makes
them
con-
tinually
unfold
into
more
heterogeneous
forms;
we
see
that
a
liability
to
be
unfolded
arises
from
the
actions
and
reactions
between
organisms
and
their
fluctuating
environment.
Spencer’s
tragedy
was
of
course
that
he
could
never
kill
a
beautiful
theory
with
an
ugly
fact.
‘Persistence’
was
acknowledged,
swal-
lowed
up,
and
ultimately
obliterated
by
an
overpowering
progress.
And
this
was
characteristic
of
the
American
reaction;
as
New
Englanders
rushed
to
apply
the
Synthetic
Philosophy
in
the
Gilded
Age,
Huxley’s
idea
of
fossil
persistence
was
swamped
and
Owenian
progression
taken
to
be
truly
cosmic
in
scope.”
Biogeography
and
Living
Fossils
Logically,
Huxley’s
position
was
compatible
with
Darwin’s
-
progress
was
not
inevitable
by
the
canons
of
natural
selection,
and
Darwin
could
easily
accommodate
living
fossils
like
the
marine
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bivalve
Lingula,
which
has
barely
changed
since
early
Palaeozoic
times.
But
he
too
was
worried
by
Huxley’s
weighting
of the
scales.
Indeed
it
is
possible
that
Huxley’s
geological
doctrine
led
to
areas
of
more
widespread
disagreement.
‘Persistence’
obviously
reinforced
the
notion
of
relicts
-isolated
faunae,
often
island
cast-aways,
cut
off
from
mainline
evolution.
These
archaic
survivors
trapped
in
the
backwaters
had
given
rise
to the
popular
notion
of
living
fossils.
But
as
Huxley
began
to
look
at
biogeography
from
the
standpoint
of
his
“persistent
types”,
he
took
a
radically
different
position
to
Darwin’s.
As
we
will
see,
he
broke
some
ofthe
geographical
canons
established
in
the
Origin,
highlighting
once
again
the
distinctiveness
of
his
world
view.
Presumably
Huxley’s
need
to
prove
‘persistence’
sent
him
delv-
ing
into
the
paradoxes
of
fossil
and
recent
distribution.
These
issues
he
dealt
with
in
his
1869
paper
to
the
Geological
Society
“On
Hyperodapedon”
(another
Elgin
reptile,
similar
to
the
archaic
living
tuatara
of
New
Zealand),
and
in
his
address
as
president
in
1870,
where
one
group
brought
the
problem
to
a
head
-
the
marsupials.
In
mid-Victorian
times
almost
all
Triassic
and Jurassic
mammals
were
thought
to
have
been
marsupial.
The
majority
were
likened
to
present-day
Australian
mammals,
and
the
entomologist
Andrew
Murray
was
not
the
first
to
single
out
the
marsupial
ant-eater
Myrmecobius
as
the
nearest
living
relation
of
the
fossil
mammals
of
Mesozoic
Europe.
In
late
Victorian
times
this
strange
beast
was
known
to
be
declining,
unable
to
hold
its
own
against
the
colonists'
dogs,
and
it
was
already
restricted
to
the
south-west
corner
of
the
continent.
Besides
possessing
more
teeth
than
other
marsupials,
living
or
extinct,
Myrmecobius
is
atypical
in
being
pouchless
(like
American
opossums).
It
was
taken
to
be
an
“unmodified
survivor”
from
Mesozoic
times."
The
question,
however,
was
not
how
it
had
managed
to
survive;
what
really
mattered
was
how
it
had
evolved
from
antipodean
parents
in
the
first
place.
Plant
distribution
posed
a
similar
problem.
The
Viennese
botan-
ist
Franz
Unger
had
catalogued
the
resemblances
between
Europe’s
Eocene
flora
and
the
“prehistoric”
gum
trees
of
Australia,
and
being
inclined
to
rule
out
the
possibility
of
“several
centres
of
creation",
he
assumed
that
“Europe
stood
in
some
kind
of
connection
with
that
distant
continent”.35
Supposedly
a
land
bridge
between
Europe
and
the
antipodes
in
Mesozoic
and
Eocene
times
had
allowed
free
passage.
For
the
rest
of
the
Tertiary
European
forms
had
progres-
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sed,
while
in
the
Australian
backwaters
these
“prehistoric”
animals
and
plants
persisted
as
living
fossils.
Gareth
Nelson
sees
an
“obvious
parallel”
between
the
mid-
Victorian
exodus
from
industrial
Europe
and
contemporary
faith
in
the
“northern
origins
of
the
more
dominant
forms
of
life".
Often
it
is
impossible
to
miss
this
transposed
colonialist
image.
The
period
was
one
of
unprecedented
expansion,
with
the
dis-
possessed
workers
who
had
flocked
to
the
factory
towns
being
forced
to
emigrate
to
the
colonies
in
search
of
a
new
life:
the
Welsh
to
Patagonia,
the
great
exodus
to
Australia
(where
the
population
trebled
in
the
1850s,
with
four
states
being
granted
responsible
government
by
mid-decade);
the
annexations
in
im-
perial
India
by
the
Marquess
of
Dalhousie
from
1848-
1856;
and
the
influx
into
South
Africa
after
the
opening
of
the
Transvaal
gold-
fields
and
Kimberly
diamond
mines
between
1869
and
1871.
Europe
was
the
active
embarkation
point.
In
the
case
of
Australia,
the
ex-penal
colony
in
the
antipodes
simply
soaked
up
the
northern
hordes,
just
as
in
former
times
it
had
welcomed
marsupial
‘colon-
ists’.
After
the
Triassic
period
the
continent
was
cut
off
and
according
to
prevailing
views
the
fauna
simply
stagnated.
Palaeontologists
in
Australia
were
naturally
unhappy
with
some
of
these
assumptions,
noting
that
the
Eurocentric
views
had
palaeontological
consequences
which
were
at
least
partially
test-
able.
Frederick
McCoy
(1823-1899)
had
been
appointed
by
John
Herschel
and
Astronomer
Royal
G.
B.
Airy
to
the
post
of
Professor
of
Natural
Sciences
in
the
new
Melbourne
University
in
.
He
responded
in
1862,
trying
to
give
the
lie
to
“speculations
based
on
the
supposition
that
Australia,
unlike
the
rest
of
the
world,
had
remained
as
dry
land
since
the
Oolitic
[Jurassic]
period,
and
that
the
living
little
Myrmecobius
and
Parameles
or
Bandicoot;
were
the
associ-
ates
of
those
little
marsupials
which
lived”
in
Mesozoic
times.
Faunal
‘persistence’
was
impossible
because
“the
greater
part
of the
country
sank
under
the
sea
during
the
Tertiary
period".
He
insisted
with
almost
Agassizean
severity
that
“every
trace
of
the
previous
creations
of
plants
and
animals
was
destroyed
and
replaced
by
a
totally
different
new
set.
"$6
The
Dublin-born
McCoy
was
probably
a
Sedgwickian
progressionist;
he
argued
for
a
step-wise
ascent
of
fossil
life,
and
found
this
to
hold
as
good
for
Australian
as
Irish
rocks,
although
he
utterly
repudiated
the
notion
of
“development”
by
transmutation.
He
had
actually
worked
for
Sedgwick,
cata-
104
Archetypes
and
Ancestors
loguing
his
Woodwardian
fossils
at
Cambridge
at
the
time
(1846
-1850)
when
the
great
geologist
was
besieging
the
hapless
Vestiges.
In
the
colony,
McCoy
located
the
Cretaceous
beds
and
worked
out
the
sequence
of
Tertiary
strata,
which
paralleled
those
of
the
northern
hemisphere.
So
far
as
he
could
tell,
the
entombed
fauna
had
also
undergone
successive
changes,
although
remaining
pecul-
iar
to
its
type.
Hence
just
as
in
South
America
the
living
sloths
were
preceded
by
the
gigantic
Megatherium,
and
in
Ireland
the
deer
by
enormous
elks,
so
in
Australia
the
diminutive
wombats
were
preceded
by
rhinoceros-sized
diprotodonts
and
the
small
kiwi
by
huge
moas.
Still
civilised
Europe,
for
its
part,
was
quite
content
to
view
Australia
as
a
faunal
backwater,
a
kind
of
palaeontological
penal
colony.
Huxley,
for
example,
furnished
evidence
of a
link
between
the
exotic
survivors
of
New
Zealand
and
the
Euro-American
vertebrates
of
the
Triassic.
Numerous
fossil
footprints
in
the
Con-
necticut
Valley
were
attributed
to
wading
‘birds’
like
the
gigantic
Brontozoum
(with
its
six-foot
stride),
and
likewise
New
Zealand
was
recently
inhabited
by
the
moas,
“some
of
which
were
compe-
tent
to
keep
stride
with
the
Brontozoum
itself.
”
And
at
Elgin
a
reptile
close
to
Huxley's
heart,
the
Hyperodapedon,
seemed
in
all
respects
“so
extraordinarily
similar”
to
the
tuatara,
a
burrow-living,
lizard-
like
reptile
confined
to
New
Zealand.
Ignoring
McCoy,
Huxley
asked
in
1869:
What
if
this
present
New
Zealand
fauna,
so
remarkable
and
so
isolated
from
all
other
faunae,
should
be
a
remnant,
as
it
were,
ofthe
life
of the
Poikilitic
period
which
has
lingered
on
isolated,
and
therefore
undisturbed,
down
to
the
present
day?3’
To
explain
this
migration
and
isolation,
Huxley
reworked
some
fashionable
ideas.
Since
today’s
“distributional
provinces”
were
inapplicable
to
the
ancient
past
(something
Darwin
and,
by
this
time,
Wallace
vehemently
denied),
he
told
the
Geological
Society
in
1870
that
“a
vast
alteration
of the
physical
geography
of the
globe”
must
have
occurred:
a
shifting
relationship
of
land
and
sea
such
that
Australia
had
long
ago
engulfed
the
European
zone,
allowing
free
migration.
To
expedite
matters,
he
summoned
up
a
lost
“Mesozoic
continent”
somewhere
in
the
north
Pacific,
making
it
the
original
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ground
of
the
marsupials.
From
here
they
had
migrated
across
the
globe,
continental
extension
by
sea-floor
upheaval
pro-
viding
convenient
bridges
to
Europe,
Australia
and
South
America.
The
“Mesozoic
continent”
eventually
sank
without
trace,
and
the
marsupials
died
out
in
all
their
new
homelands
bar
a
couple,
for
the
scenario
could
explain
why
Australia
was
still
tenanted
by
what
is
“essentially
a
remnant
of the
fauna
of the
Triassic.
””‘
None
of the
Geological
fellows
addressed
by
Huxley
would
have
missed
his
drift.
Lost
continents
abounded
at
the
time
(much
to
Darwin’s
disgust).
Huxley’s
predecessor
at
the
School
of
Mines,
Edward
Forbes,
had
called
up
a
drowned
Atlantis;
and
more
recently,
in
1862,
Unger
himself
had
invoked
a
mid-oceanic
“Island”
stretching
as
far
north
as
Iceland,
to
transport
American
Tertiary
plants
to
Europe.
(Although
it
proved
none
too
popular
-
most
geographers
preferred
a
“north-west
passage",
perhaps
via
Greenland
or
over
the
Pole,
where
the
“climate
at
this
time
was
genial”.)
Hooker,
whose
own
voyage
to
the
Antarctic
on
HMS
Erebus
under
the
Polar
explorer
Captain
James
Ross
had
provided
first-hand
experience
of
the
flora
of
Tasmania,
New
Zealand
and
South
America,
told
Darwin
as
early
as
that
he
was
“becoming
slowly
more
convinced
of
the
probability
of
the
Southern
Flora
being
a
fragmentary
one
-
all
that
remains
of
a
great
Southern
continent.”"’
And
Andrew
Murray,
in
his
handsome
quarto
The
Geographical
Distribution
of
Mammals
(1866),
had
likewise
employed
a
southern
supercontinent,
embracing
Australia,
South
Africa
and
South
America,
to
get
over
distributional
problems.
Reactions
to
Murray
were
polarised
and
provide
something
of
a
litmus
test.
Huxley
was
duly
impressed,
calling
Murray’s
volume
“thoughtful
and
ingenious”;
indeed
he
only
differed
in
the
more
northerly
siting
of
his
own
“Mesozoic
continent”.
Darwin
on
the
other
hand
never
appreciated
the
man.
In
the
first
place
Murray
had
been
rather
quick
in
attacking
the
Origin
in
1860,
giving
Darwin
a
rather
dim
view
of
his
abilities.
But
Murray
now
candidly
admitted
his
haste
and
in
his
Geographical
Distribution
warmed
to
some
of
Darwin’s
views.
He
was
still
appalled
by
the
nightmare
of
a
world
proceeding
by
“an
infinity
of
experiments”,
mostly
abortive,
until
the
right
one
was
hit
upon
accidentally.
Rather,
when
the
time
was
ripe
for,
say,
a
tree
kangaroo,
one
“appeared
perfect
at
the
first
attempt”.
However
on
points
of
geography
he
now
generously
admitted
to
be
standing
on
Darwin’s
shoulders.
But
Darwin
was
I06
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equally
horrified
at
his
talk
of
sunken
lands,
remaining
a
staunch
believer
in
the
permanence
of
continents
and
oceans.
In
the
Origin
he
had
harangued
those
who
demanded
“prodigious
geographical
revolutions”.
He
abhorred
the
mythical
Atlantis
and
considered
Murray’s
science
a
travesty,
concluding
from
Geographical
Distribu-
tion
that
“the
man
cannot
reason",
although
agreeing
with
Hooker
that
“here
and
there
clever
thoughts
occur.”
His
lasting
impression,
he
told
Wallace
as
late
as
1876,
was
that
Murray
had
an
“utter
want
of
all
scientific
judgment.
”
At
the
same
time
he
protested
to
Wallace
about
those
who
sink
“imaginary
continents
in
a
quite
reckless
manner".
Rarely
would
he
tolerate
continental
extension
(the
spreading
of
continental
margins
to
embrace
oceanic
islands
and
allow
their
colonisation),
although
on
this
score
even
Hooker
sided
with
the
opposition.
But
then,
as
he
told
Darwin,
“pretty
nearly
all
the
thinkers”
are
“on
the
continental
side”.
Not
that
the
camps
were
divided
by
hard
and
fast
lines.
There
was
a
certain
swaying
to
and
fro;
Hooker
in
the
fifties
had
been
fairly
adamant
on
the
need
for
a
continent
connecting
New
Zealand
and
South
America,
and
Wallace
was
also
an
“extensionist”.
In
the
sixties
Hooker
wavered
under
a
barrage
of
counter-arguments
from
Darwin
(though
never
totally
succumbing).
But
Wallace
did
defect.
By
1863
he
had
joined
Darwin,
accepting
the
fixity
of
continents
and
dismissing
Hooker’s
southern
connection;
and
in
the
Geographical
Distribution
of
Animals
(1876)
he
pleased
Darwin
enormously
by
his
poke
at
“those
who
would
create
a
continent
to
account
for
the
migrations
ofa
beetle.
”“°
By
this
time,
though,
Huxley
had
thrown
in
his
lot
with
the
“continentalists”,
lining
up
against
Darwin
and
Wallace.
Nonethe-
less
there
were
still
wide
areas
of
agreement.
Both
Huxley
and
Wallace
subscribed
to
what
Murray
considered
the
“generally
adopted
view",
i.e.
that
in
Mesozoic
times
the
worldwide
flora
and
fauna
was
“homogeneous”,
perhaps
because
of
uniform
global
temperatures.
In
that
case,
marsupials
-
far
from
being
localised
-
probably
flourished
on
all
continents,
dying
out
everywhere
except
Australia
and
South
America
as
a
result
of
climatic
change
or
competition.
This
belief
had
important
repercussions.
O.
C.
Marsh
at
Yale,
brought
up
to
accept
worldwide
distribution
(he
even
nodded
his
approval
of
Huxley’s
“Mesozoic
continent”"),
not
unnaturally
expected
to
locate
Jurassic
mammals
in
the
American
West.
He
searched
and
identified
his
first
specimen
in
1878.
Huxley’s
drowned
continent
was
also
designed
to
serve
the
same
Huxley
’s
‘Persistence’
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as
Darwin’s
accidental
means
of
dispersal
(drift,
wind,
rafts,
etc.).
That
is,
to
ensure
an
unbroken
line
of
descent
and
thus
effectively
answer
Agassiz,
McCoy
and
the
anti-evolutionists.
It
allowed
a
genetic
link
between
isolated
but
closely
allied
species.
And-
something
I
dare
say
uppermost
in
Huxley’s
mind
-it
served
to
douse
the
flames
of
revolt
among
idealists.
Huxley’s
student
St
George
Mivart
and
another
friend,
Martin
Duncan,
not
to
mention
the
influential
German
idealist
von
Kolliker,
opted
for
a
rival
polyphyletic
approach:
they
believed
that
under
some
progressive
law
species
from
radically
distinct
stocks
and
even
different
parts
of
the
world
could
and
did
converge
in
appearance.
The
connection
between
idealism
and
polyphyly
will
be
explored
in
Chapter
6;
here
we
need
only
note
that
idealists
were
bent
on
proving
that
similar-
ities
did
not
necessarily
imply
a
common
evolutionary
origin.
Hence
Duncan
suggested
that
Australian
marsupials
might
have
had
a
genesis
quite
independent
of
European
Triassic
ones."
He
was
unrelating
them,
giving
them
separate
lineages,
and
thus
undermin-
ing
the
value
of
the
Darwinian
‘tree’.
Huxley’s
and
Darwin’s
dispersal
mechanisms
were
designed
to
nip
such
heresies
in
the
bud.
It
is
by
no
means
certain
that
Huxley’s
continentalism
grew
out
of
his
earlier
theory
of
“persistent
types".
No
such
tendency
mani-
fested
in
Lyell,
who
sided
with
Darwin
on
continental
stability
and
presumably
found
Huxley’s
sunken
island
equally
unacceptable.
And
yet
we
can
speculate
on
a
direct
link
between
lost
lands
and
Silurian
mammals.
After
all,
a
submerged
continent
would
have
provided
a
perfect
hiding
place
for
those
desperately
needed
Paleozoic
mammals
and
birds,
no
trace
of
which
had
ever
turned
up.
Suddenly
their
absence
would
have
seemed
less
embarrassing;
they
could
have
gone
to
a
watery
grave
with
their
lost
world.
Lankester’s
Social
Strategy
Huxley’s
‘persistence’
failed
to
capture
the
scientific
imagina-
tion
for
a
variety
of
social
and
theological
reasons.
Christians
could
have
been
expected
to
reject
a
steady-state
geology
and
favour
unidirectional
change
because
it
harmonised
better
with
the
histori-
cal
progression
from
Creation
->
Incarnation
->
Judgement,
and
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because
a
fossil
ascent
provided
reassuring
evidence
of
God’s
intent
to
introduce
Man
last
on
the
earth.
But
even
those
who
found
God
“Unknowable”
or
unthinkable
in
the
1860s
adopted
a
progressive
social
philosophy,
and
many
of
Spencer’s
followers,
especially
in
America,
back-projected
their
social
metaphysics
onto
evolution-
ary
theory.
This
is
not
to
deny
that
‘persistence’
could
serve
as
a
social
warning,
an
aspect
we
might
do
well
to
concentrate
on
here.
That
“stormy
petrel”
Ray
Lankester
(1847-1929),
who
as
a
boy
had
hero-worshipped
Huxley,
consistently
slated
contemporary
faith
in
universal
progress,
calling
it
an
“unreasoning
optimism”.
But
his
bringing
‘persistence’
back
into
the
limelight
was
almost
uninten-
tional;
at
least,
it
was
not
an
exercise
in
‘pure’
science,
more
a
by-product
of
his
campaign
to
win
professional
recognition
for
scientists.
Ray
was
the
son
of
a
famous
father,
the
microscopist
Edwin
Lankester,
who
had
studied
at
University
College
(where
Ray
was
to
become
Professor
of Zoology
in
1875).
Despite
being
brought
up
in
an
Anglican
household,
he
saw
the
comings
and
goings
of
such
notables
as
Darwin,
Hooker,
Tyndall,
and
his
“hero”
Huxley;
and
although
his
father
had
strong
reservations
about
the
Origin
-
and
Ray
himself
apparently
suffered
pangs
on
relinquishing
his
faith
for
the
Darwinian
creed
-
he
nonetheless
became
one
of the
staunchest
anti-teleologists
of
the
day.
His
personal
and
professional
ties
with
Huxley
grew
throughout
life
-
as
a
teacher
in
London
he
introduced
Huxley’s
laboratory
techniques
and
type
system,
and,
following
Huxley’s
example,
began
his
fossil
studies
with
the
armoured
fishes
Cephalaspis
and
Pteraspis
from
Devonian
rocks.
And
when
Huxley
died
Lankester
poured
out
his
feelings:
“There
has
been
no
man
or
woman
whom
I
have
met
on
my
journey
through
life,
whom
I
have
loved
and
regarded
as
I
have
him
.
.
.”“’
With
Huxley
his
“father-in-science",
Lankester
was
almost
a
second-generation
Darwinian,
and
it
is
not
surprising
that
he
made
good
use
of
Huxley’s
doctrines.
But
by
far
the
most
intriguing
was
his
appropriation
of
‘persistence’
for
‘political’
purposes.
In
an
increasingly
technological
society,
worrying
seriously
for
the
first
time
about
German
competition,
it
served
as
an
object
lesson.
Stagnation
and
degeneration
were
the
fates
awaiting
any
organism
or
society
which
failed
to
compete
successfully
-
and
by
the
later
sixties
the
perils
of
lagging
in
the
industrial
race
were
becoming
Huxley’s
‘Persistence’
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The
scientists
were
the
first
to
raise
the
alarm,
and
Lankester’s
little
book
Degeneration
(the
outcome
of
an
address
to
the
British
Association
in
1879)
was
a
cautionary
tale:
Victorian
doom-mongering
at
its
plainest,
designed
to
persuade
Her
Majes-
ty’s
Government
to
mend
its
ways
and
endow
science
properly
for
the
nation’s
sake.
Degeneration
starts
off
innocuously
enough,
as
a
study
of
parasites,
with
Lankester
cataloguing
the
loss
of
limbs,
eyes,
etc.,
in
animals
cocooned
within
a
host
and
glutted
with
food.
He
pointed
out
that
not
only
might
natural
selection
leave
organ-
isms
“exactly
fitted
to
their
conditions,
maintained
as
it
were
in
a
state
of
balance",
it
might
actually
operate
“to
diminish
the
com-
plexity
of
[an
animal’s]
structure.”““
Although
this
applied
princi-
pally
to
parasites,
and
perhaps
barnacles
and
ascidians
(sea
squirts),
the
moral
was
clear
enough.
just
as
a
“highly-gifted
crab”
might
degenerate
into
a
“mere
sac”
under
conditions
of
plenty,
so
“an
active
healthy
man
sometimes
degenerates
when
he
becomes
sud-
denly
possessed
of
a
fortune".
And
we
have
only
to
look
to
Rome
to
see
an
entire
civilisation
collapse
“possessed
of
the
riches
of
the
ancient
world.”
The
warning
in
Degeneration
was
casually
apoca-
lyptic.
But
to
see
Lankester's
ploy
as
part
of
a
wider
strategy,
we
need
to
know
the
social
aspirations
of the
group
he
was
champion-
ing.
Like
his
idol
Huxley,
Lankester
was
a
publicist
par
excellence,
exploiting
the
British
Association
and
other
platforms
to
campaign
for
recognition
and
state
funding
for
science.
(In
modern
parlance,
he
was
fronting
a
pressure
group.)
The
interests
he
was
promoting
were
those
of
the
emergent
professional
scientists;
he
was
attemp-
ting
to
whip
up
interest
in
their
cause
on
the
grounds
that
the
nation’s
strength
depended
on
technical
expertise.
The
Huxley/
Tyndall / Lankester
manifesto
would
have
looked
disquieting
to
an
earlier
generation.
No
longer
was
science
portrayed
as
the
hand-
maiden
of
natural
theology.
On
the
contrary,
as
nature
became
increasingly
bloodthirsty,
the
wisdom
and
goodness
of
God
were
having
to
be
sought
in
more
tranquil
moral
realms.
Nor
was
science
linked
so
enthusiastically
to
the
once-powerful
self-help
tradition.
Before
mid-century,
laissez
faire
and
entrepreneurial
practice
in
industry
were
reflected
by
an
entrepreneurial
approach
to
science,
and
to
indulge
one
generally
had
to
be
wealthy.
The
reformers
now
wanted
it
out
of
private
hands
and
placed
in
the
public
sector.
They
wanted,
in
short,
a
nationally-organised
professional
community,
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with
modern
research
facilities,
paid
for
and
supported
by
the
Exchequer.
The
bubble
had
actually
burst
in
1867
after
Britain’s
disastrous
showing
in
the
Paris
exhibition.
This
created
a
“near-panic"
situa-
tion
as
delegates
reported
home
that
Britain
was
losing
her
tech-
nological
lead /‘S
But
even
before
this
time,
lobbyists
like
Huxley
had
seen
the
advantage
of
linking
science
to
Britain’s
greatness.
For
example,
in
defending
the
Origin,
he
damned
the
pious
“meddlers”
who
would
stifle
uncomfortable
research,
and
predicted
that
the
nineteenth
century
would
“see
revolutions
of
thought
and
practice
as
great
as
those
which
the
sixteenth
witnessed”.
England
was
destined
to
play
a
noble
role
in
this
“new
reformation”.
She
may
prove
to
the
world
that
for
one
people,
at
any
rate,
despotism
and
demagogy
are
not
the
necessary
alternatives
of
government;
that
freedom
and
order
are
not
incompatible;
that
reverence
is
the
handmaid
of
knowledge;
that
free
discussion
is
the
life
of
truth,
and
of
true
unity
in
a
nation.
Will
England
play
this
part?
That
depends
upon
how
you,
the
public,
deal
with
science.
Cherish
her,
venerate
her,
follow
her
methods
faithfully
and
implicitly
in
their
applica-
tion
to
all
branches
of
human
thought;
and
the
future
of
this
people
will
be
greater
than
the
past.
Listen
to
those
who
would
silence
and
crush
her,
and
I
fear
our
children
will
see
the
glory
of
England
vanishing
like
Arthur
in
the
mist
.
.
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There
spoke
a
man
who
had
known
a
decade
of
financial
worry
and
hardship;
who
had
struggled
against
odds
to
secure
a
job
teaching
science,
only
to
find
it
as
poorly
paid
as
it
was
lacking
in
prestige.
Linking
science
to
social
and
technological
salvation,
almost
in
defiance
of
the
other-worldly
kind,
was
sound
policy.
The
implication
was
that
power
and
greatness
lay
in
Truth,
which
meant
in
effect
that
the
nation’s
health
was
materially
linked
to
the
well-being
of
the
scientist.
The
argument
never
appeared
quite
so
self-serving,
and
Lankester
even
denied
“any
suggestion
of
self-
interest”
after
lodging
his
claim
for
State
aid.
Nor
am
I
for
a
moment
suggesting
that
it
was
a
conscious
motive,
which
would
be
to
take
a
mean
and
cynical
view.
And
yet
the
timing
of
events
tells
its
own
story;
we
should
never
lose
sight
of
the
fact
that
the
Huxley
’s
‘Persistence’
movement
first
gained
momentum
in
the
fifties,
when
the
scien-
tists’
financial
plight
must
have
seemed
the
greater
for
knowing
that
the
economy
was
on
the
upturn
and
more
money
could
be
made
available.
The
product
‘science’
still
had
to
be
marketed.
This
meant
generating
a
need
for
the
professional
services
of
scientists,
which
called
for
reorganisation.
Their
power-base
had
to
be
concentrated
by
breaking
outside
domination
(or
what
was
seen
as
domination),
e.g.
by
driving
a
wedge
between
science
and
theology.”
By
cir-
cumscribing
power,
making
science
self-policing
and
raising
stan-
dards,
these
professionalisers
were
forging
a
community
along
recognisably
modern
lines.
Lankester’s
language
deliberately
por-
trayed
research
in
a
radically
updated
way,
immediately
under-
standable
to
Times
readers
in
a
labour-intensive
age.
Knowledge
had
become
a
commodity
(this
is
what
he
was
selling,
for
example,
in
his
“Biology
and
the
State”
address
to
the
British
Association).
He
talked
of
“creating
new
knowledge”
as
if
it
were
wealth
or
consumer
goods,”
and
referred
to
the
“occupations
of
making
and
distributing
knowledge”
as
though
research
institutions
were
(or
should
be)
intellectual
factories:
an
industrial
metaphor
incompre-
hensible
a
generation
or
two
earlier
and
which
marks
the
emergence
of
modern
corporate
science.
With
‘knowledge’
indispensable
and
funding
assured,
the
scientific
civil
service
would
become
both
self-perpetuating
and
politically
powerful.
Lankester
got
down
to
brass
tacks
in
“Biology
and
the
State",
refusing
to
apologise
for
raising
“such
sordid
topics”
as
the
financial
plight
of
British
science,
but
intent
on
embarrassing
the
Govern-
ment
into
action.
He
called
it
a
national
disgrace
that
“our
English
students
flock
to
Germany”
because
of
its
superior
research
estab-
lishments
and
“well-trained
army”
of
technicians
and
teachers.
He
pointed
out
that
British
aid
to
science
was
only
a
quarter
of
that
enjoyed
in
Germany,
even
though
it
was
a
much
poorer
country.”
His
other
tack
was
to
employ
contemporary
ideas
about
evolution
to
highlight
the
unenviable
fate
should
Britain
continue
on
this
disastrous
course.
Degeneration
was
both
allegory
and
warning.
On
one
level
Lankester
was
merely
discussing
parasites;
on
another,
he
was
actually
articulating
the
aims
of the
young
guard.
He
cautioned
that
just
as
innumerable
past
civilisations
had
collapsed,
so
the
threat
of
stagnation
or
decay
hung
over
“the
white
races
of
Europe”
today.
As
befits
Huxley’s
heir,
he
called
the
“tacit
assumption
of
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progress”
a
fool’s
paradise,
and
suggested
that
“natural-
ists
are
so
generally
persuaded”
of
its
universality
“by
habit,
not
by
reason”.5°
By
urging
that
we
“are
as
likely
to
degenerate
as
to
progress”,
Lankester
sought
to
establish
a
kind
of
paranoia,
the
social
malaise
for
which
he
-
or
his
group
-
had
the
remedy.
This
was
the
“full
and
earnest
cultivation
of
Science",
nothing
less
could
save
Britain
from
the
fate
of
our
“ruined
cousins
-
the
degenerate
Ascidians”.
Thus
the
concept
of a
stationary
or
back-sliding
evolution
was
an
integral
part
of
the
professionalisers'
strategy.
One
might
even
speculate
that
because
Huxley’s
doctrine
found
such
good
polemic-
al
use,
by
a
curious
dialectical
process,
its
scientific
status
was
thereby
increased.”
After
all,
the
vociferous
campaigners
who
exploited
‘persistence’
were
the
ones
likely
to
benefit
most
from
new
government
initiatives,
which
would
in
turn
enhance
their
role
as
official
spokesmen
on
palaeontological
matters.
4
Social
Function
and
Fossil
Form
A
Case
Study:
The
Dinosaur
(1841-1875)
[The
generation
of
knowledge]
cannot
be
understood
in
terms
of
psychology,
but
must
be
accounted
for
by
reference
to
the
social
and
cultural
context
in
which
it
arises.
Its
maintenance
is
not
just
a
matter
of
how
it
relates
to
reality,
but
also
of
how
it
relates
to
the
objectives
and
interests
a
society
possesses
.
_
_
Barry
Barnes,
Interests
and
the
Growth
of Knowledge
(1977).‘
New
Perspectives
Maintenance
or
exploitation
of
knowledge
is
only
half
the
prob-
lem.
Concentrating
on,
say,
Lankester’s
none-too-subtle
use
of
‘persistence’
might
leave
the
impression
that
the
doctrine
itself
was
originally
derived
by
‘impartial’
means,
by
a
disinterested
scientist
going
about
his
business.
The
fact
is,
Huxley
might
have
devised
or
modified
the
theory
to
meet
his
own
needs
in
the
first
place.
Indeed,
there
is
circumstantial
evidence
for
this,
in
particular
we
know
that
he
was
subject
to
covert
pressures
and
social
influences,
of the
sort
that
might
have
predisposed
him
to
a
theory
of
“persistent
types".
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In
the
present
chapter
I
want
to
examine
this
aspect
of
the
creative
process,
focusing
on
the
wider
social
concerns
which
have
helped
to
shape
palaeontological
thought,
while
trying
not
to
lose
sight
of the
scientific
worth
of the
final
product.
Barry
Barnes
talks
about
“ideas
as
tools
with
which
social
groups
may
seek
to
achieve
their
purpose
.
.
.”
Not
only
abstract
ideas,
but
ones
embodied
in
concrete
form,
as
in
the
case
of
dinosaur
recon-
structions,
make
equally
effective
“tools”.
In
many
ways
the
dinosaur
-
the
Victorian
dinosaur-
is
a
singularly
appropriate
choice
for
study.
Its
restoration
often
entailed
free
use
ofthe
imagination
-
although,
obviously,
imagination
is
anything
but
‘free’.
It
is
so-
cially
and
culturally
constrained
in
a
myriad
of
unrecognised
and
unspecified
ways,
and
the
creative
component
in
any
reconstruc-
tion
may
be
the
door
through
which
ideological
influences
enter
to
shape
the
beast.
Numerous
ways
now
exist
to
tackle
the
generation
of knowledge
in
its
proper
historical
context,
but
sociology
of
knowledge
is,
for
our
purposes,
the
most
interesting.
It
acknowledges
that
broader
social
concerns
-
for
instance
the
political,
religious,
class,
or
racial
leanings
of
the
group
to
which
the
scientist
belongs
-
may
actually
become
interwoven
in
the
fabric
of
his
theory,
giving
it
colour
and
shape,
if
not
meaning.
It
is
certainly
suggestive
that
supposedly
objective
statements
often
correspond
as
much
to
contemporary
needs
as
‘reality’.
Now,
the
operation
of
interests
in
science
is
a
prickly
point,
and
the
hardest
thing,
as
Rudwick
wrote
in
1980,
will
be
to
convince
those
whose
very
livelihood
seems
to
depend
on
expunging
every
trace
of
-
working
scientists
themselves.
But
Barnes
has
treated
the
problem
with
characteristic
sensitivity.
Indeed,
he
has
complained
that
some
“existing
work
leaves
the
feeling
that
reality
has
nothing
to
do
with
what
is
socially
con-
structed.”
Rather,
he
suggests
that:
Knowledge
is
not
related
to
activity
rather
than
reality;
it
is
related
to
activity
which
consists
precisely
in
men
attempting
to
manipulate,
predict
and
control
the
real
world
in
which
they
exist.
Hence
knowledge
is
found
useful
precisely
be-
cause
the
world
is
as
it
is;
and
it
is
to
that
extent
a
function
of
what
is
real,
and
not
the
pure
product
of
thought
and
imagination?
Social
Function
and
Fossil
Form
Where
before,
cognitive
sociology
tended
to
languish
on
the
periphery,
explaining
deviation
from
‘true’
science
in
terms
of
biases,
prejudices,
and
other
distorting
factors,
a
number
of
histo-
rians
have
now
carried
it
into
the
citadel
itself,
attempting
sociolo-
gical
explanations
of the
generation
of so-called
‘true’
theories.
This
approach
has
never
lacked
critics,
but
judging
by
Steven
Shapin’s
impressively-documented
forthcoming
paper
in
History
of
Science
(1982),
it
is
looking
increasingly
attractive
to
scholars
from
a
number
of
disciplines
who
are
no
longer
content
with
the
rational
reconstruction
of
ideas
divorced
from
context.”
In
this
relaxed
atmosphere,
an
attempt
to
relate
the
various
guises
ofthe
Victorian
dinosaur
to
its
changing
‘role’
might
be
welcomed.
This
avenue
is
certainly
worth
exploring,
especially
as
the
twists
and
turns
taken
by
the
various
restorations
often
seem
little
related
to
new
fossil
finds.
This
fact
alone
suggests
that
the
climate
in
which
the
dinosaur
was
reared
might
better
explain
its
resulting
shape.
Owen,
Grant,
and
the
Materialist
Threat
The
dinosaur
was
not
born
in
innocence,
nor
was
it
the
inevitable
consequence
of
new
fossils
(despite
the
impression
left
by
a
number
of
Whiggish
studies).
The
megalosaur
and
iguanodon
bones
that
eventually
went
to
make
‘The
Dinosaur’
had
been
known
since
the
twenties,
yet
the
concept
Dinosaur
only
became
tactically
useful
a
decade
or
so
later,
and
Owen
did
not
coin
the
word
until
1841.
This
early
episode
falls
outside
the
time span
of
this
book,
although
its
bare
details
are
essential
for
an
understanding
of
Huxley’s
reaction
in
the
1860s.
Therefore
what
follows
is
rather
more
a
quick
impression
gleaned
from
largely
unpublished
sources
than
a
rigor-
ous
demonstration.
If
we
look
to
the
thirties,
i.e.
before
Owen’s
archetypal
theology
made
fossil
continuity
an
imperative,
what
stands
out
from
his
lecture
notes
and
papers
on
the
ape,
platypus,
and
dinosaur,
was
his
preoccupation
with
refuting
Lamarckism:
the
belief
that
nature
is
an
escalator,
carrying
life
endlessly
upwards.
By
this
doctrine,
chim-
panzees
might
become
men,
with
the
ensuing
loss
of
both
dignity
and
reason
as
mankind
submerged
in
‘irrational’
nature.
Owen
was
not
alone
in
his
denunciation;
like
Lyell
and
most
of
his
generation,
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desperately
feared
for
the
status
of
man
in
this
debased
scheme.
Nor
was
it
solely
Oxbridge-educated
Tories
and
country
clergymen
who
saw
French
godless
materialism
at
the
root
of the
Revolution-
ary
Terror,
and
atheistical
philosophy
the
cause
of
social
discontent.
With
Parisian
insurgents
again
at
the
barricades
in
1830,
and
agitation
by
radicals
and
republicans
continuing
until
1836
(the
results
of
which
Owen
witnessed
on
his
first
trip
to
Paris
in
)
an
understandable
shudder
crept
through
establishment
science
at
home,
leading
to
stabilising
measures
-
an
integral
part
of
which
was
the
identification
and
isolation
of
‘atheistical’
Lamarckism.
Owen
truly
believed
Lamarckism
ill-founded,
dangerous,
and
ultimately
incomprehensible
in
its
ungodly
aspect.
Like
most
of
his
generation
he
loathed
its
apparent
materialism,
which
he
equated
with
lack
of
providential
control.
And
it
was
just
this
heretical
aspect
that
Parisian-inspired
anatomists
and
reformers,
particularly
Robert
Grant
in
London,
were
championing.
Robert
E.
Grant
(1793-1874)
was
the
epitome
of
everything
Owen
hated.
To
his
contemporaries
he
must
have
appeared
an
out-and-out
materialist;
he
believed
in
a
lawful
nature,
but
not
one
under
Providential
control.
He
was
quite
scathing
on
the
subject,
actually
telling
jokes
about
Providence
to
the
acute
embarrassment
of
his
students?
Admittedly
this
was
after
1860,
but
it
gives
some
idea
of
his
persuasion.
His
impact
might
have
been
lessened,
or
the
man
himself
ignored,
had
he
not
been
Owen’s
social
rival
to
boot.
Grant,
a
Scot
who
had
graduated
from
Edinburgh,
had
taken
the
Chair
of
Zoology
at
the
newly-founded
London
University
in
1828
(a
post
he
held
until
his
death
in
1874).
He
is
an
intriguing
and
shrouded
figure,
and
every
effort
to
resuscitate
him
is
hampered
by
the
disappearance
of
his
bound
volumes
of
letters.
We
know
that
at
Edinburgh
in
1826
he
interested
the
teenage
Darwin
in
microscopic
life,
and
taught
him
the
techniques
later
to
prove
useful
on
the
Beagle
voyage.
Darwin
found
him
stuffy
“but
with
much
enthusi-
asm
beneath
this
outer
crust”.
True,
events
show
him
to
have
had
a
fiery
and
uncompromising
nature,
despite
appearances.
Later,
students
in
London
were
“strongly
disposed
to
laugh
at
his
pecu-
liarities”,
for
example
his
habit
of
turning
up
formally
attired
in
swallow
tails
and
choker,
and
they
complained
that
his
lectures
were
equally
obsolete.‘
But
in
1830
he
had
given
possibly
the
most
advanced
course
in
comparative
anatomy
outside
France
or
Ger-
many.
Like
Owen,
Grant
played
an
active
role
in
the
infant
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Zoological
Society,
delivering
the
first
lecture
series
on
compara-
tive
anatomy
to
its
members
in
1832-3.
But
about
this
time
things
turned
sour,
and
one
can
only
speculate
that
his
ungodly
philos-
ophy,
either
tolerated
or
unvoiced
in
Edinburgh,
made
him
unwel-
come.
He
seems
to
have
been
ousted,
first
from
the
Zoological
Society
Council
(Owen,
to
his
“eternal
disgrace",
vetoing
Grant's
appointment’),
finally
vanishing
from
the
Society`s
register
altogether.
Grant’s
threat
was
not
wholly
science-based.
He
flouted
conven-
tion
and
was
openly
provocative,
practically
relishing
the
air
of
unrespectability
which
surrounded
him.
He
never
married
and
is
thought
to
have
been
a
homosexual”
(a
problem
compounding
any
interpretation
of his
social
predicament).
No
“social
experimenter"
could
reasonably
expect
to
retain
him
as
a
friend
and
move
in
more
elevated
circles,
and
in
the
thirties
Owen
gave
every
indication
of
Robert
Grant
aged
59,
from
a
lithograph
dated
1852.
(National
Library
of
Medicine.)
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refusing
to
be
beaten
into
second
place
by
a
rival
of
dubious
character
and
obnoxious
views.
A
rival
Grant
truly
was.
Owen
was
frequently
exalted
as
the
British
Cuvier,
yet
the
title
was
first
bestowed
on
Grant,
Owen’s
senior
by
eleven
years.
In
the
thirties,
Grant
had
been
tipped
as
the
man
most
likely
to
succeed,
particular-
ly
by
The
Lancet-
a
journal
then
agitating
for
medical
reform,
and
firing
shot
at
the
Government,
College
of
Surgeons
and
quackery
alike.
If
one
looks
for
Grant’s
power
base,
this
was
largely
it.
He
mixed
with
Radicals,
notably
The
Lancet’s
hell-fire
editor
Thomas
Wakley
(1795-1862),
a
surgeon
who
spent
a
large
part
of
his
life
fighting
libel
suits.
Wakley
publicly
backed
Grant,
publishing
his
lectures
and
reporting
his
movements
-
and
of course
it
was
Wakley
who
condemned
Owen
for
standing
in
Grant's
way
at
the
Zoologi-
cal
Society.
He
also
tipped
Grant
as
the
new
Cuvier f’
It
wasn’t
exactly
a
happy
title.
While
Grant
had
been
one
of
the
Baron’s
familiars,
vacationing
in
Paris
at
Cuvier’s
invitation,
he
was
more
in
agreement
with
that
enfant
terrible
Lamarck.
Grant
may
even
have
attended
Lamarck’s
lectures
on
invertebrates 
And
certainly
he
knew
the
other
thorn
in
Cuvier’s
side,
Geoffroy
St
Hilaire.
Not
surprisingly,
then,
Grant
was
instrumental
in
importing
Lamarck's
and
Geoffroy’s
ideas
on
transmutation
into
Britain
during
the
1820s,
i.e.
before
Lyell
made
Lamarckism
a
fighting
issue
by
his
polemic
in
Principles
of Geology
(
1832).
A
picture
is
emerging.
Grant
was
uncompromising,
courageous-
ly
so,
and
largely
supported
by
reformers
and
radicals.
In
a
sense,
his
real
place
was
Paris,
where
he
might
have
been
accepted
with
less
fuss.
However
even
in
London,
during
the
early
years,
his
social
position
had
strengthened
-
at
the
University,
Zoological
Society
and
Royal
Society-
exactly
paralleling
Owen’s
rise.
At
first
they
had
been
intimates,
but
relations
were
to
cool
as
Owen
took
steps
to
neutralise
Grant’s
threat.
A
single
act,
like
vetoing
his
Zoological
Society
post,
effectively
stripped
Grant’s
power
in
that
institution
-
and
greatly
increased
Owen’s
opportunities
for
origin-
al
research
on
exotic
cadavers.
(The
results
of
these
dissections
and
the
ensuing
string
of
papers
actually
made
Owen’s
reputation.)
Grant’s
materialism
posed
a
moral
and
social
threat,
and
Owen's
counter-measures
were
an
integral
part
of
his
larger
responsibility
as
a
Broad
Church
scientist.
He
guided
his
research
along
lines
which
reinforced
the
status
quo:
making
ape
anatomy
inaccessible
to
Lamarckians,
dismissing
alleged
embryological
evidence
for
trans-
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mutation,
and
so
on.
Even
his
work
on
the
platypus,
which
gained
him
a
coveted
FRS,
was
an
attempt
in
part
to
counteract
Grant
and
Geoffroy
-
to
show
that
the
strange
duck-billed
mam-
mal
(which
Grant
believed
laid
eggs)
was
not
transitional
at
all,
or
bird-like
in
the
way
demanded
by
Geoffroy
and
his
supporters.
The
dinosaur
was
another
part
of
this
grand
strategem
-
a
natural
extension
of
Owen’s
ideological
programme
into
the
fossil
arena.
By
designing
the
dinosaur
Owen
was
doing
what
was
expected
of
him.
In
palaeontology
there
were
recognised
ways
of
dealing
the
death
blow
to
Lamarck
-
and
as
a
young
anatomist
making
his
way
up
the
social
ladder
Owen
could
certainly
gain
powerful
allies
by
endorsing
these
procedures.
Geologists
like
the
Oxford
catastroph-
ist
William
Buckland
were
already
using
retrogressive
fossil
se-
quences;
Owen
was
now
to
follow
suit
and
deploy
fossil
reptiles
in
such
a
way
as
to
prove
that
a
necessary
ascent
according
to
some
Lamarckian
law
was
nonsense.
He
took
Buckland’s
“Great
Lizard”
(Megalosaurus,
unearthed
in
Oxford
slates)
and
Mantell's
Iguanodon
and
Hylaeosaurus,
and
created
a
wholly
new
order,
evocatively
called
the
“Dinosauria”.
The
order
gave
them
a
new-found
status,
and
separated
megalosaurs
from
lesser
reptiles
(they
had
previously
been
seen
as
glorified
lizards).
Launching
the
revamped
model
at
the
Plymouth
meeting
of
the
British
Association
in
1841,
Owen
revealed
sweeping
design
changes.
Rather
than
sprawl,
the
“dino-
saur”
was
to
stand
like
a
rhinoceros:
it
was
a
compact,
multi-ton
“pachyderm”
-
in
fact,
we
know
exactly
how
Owen
envisioned
them
because
thirty-ton
concrete
and
steel
models
were
built
to
his
specifications
in
the
Sydenham
grounds
of
the
Great
Exhibition
in
.
Not
only
did
Owen’s
dinosaur
stand
erect,
but
he
placed
it
next
to
mammals
on
life’s
scale:
i.e.
he
acknowledged
dinosaurs
as
t-he
highest
reptiles,
and
equipped
them
with
mammal-like
four-
chambered
hearts
and
near-perfect
circulatory
systems.
In
other
words,
he
was
cunningly
using
Lamarck’s
cardiovascular
criteria
to
place
dinosaurs
on
the
top
rung.
Having
done
this,
he
was
able
to
turn
Lamarck
and
Geoffroy
on
their
heads.
There
was
no
unabated
ascent,
as
Grant
had
insisted
in
his
lectures
(and
Owen
singled
them
out
as
betraying
a
heretic
in
their
midst).
Rhinocerine
reptiles,
rulers
of
the
Mesozoic
planet,
had
on
the
contrary
degenerated
into
a
sorry
“swarm”
of
lizards.”
At
this
early
stage,
Owen
pictured
a
step-wise
progression
of
life,
punctuated
by
retrogressive
fits,
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something
totally
inexplicable
in
terms
of Lamarck`s
blind
upward-
striving
forces.
The
concept
of
“degradation”
appealed
to
scientists
across
a
broad
theological
spectrum,
and
enjoyed
considerable
vogue
in
the
forties.
The
Scots
geologist
and
Free
Church
leader
Hugh
Miller
used
it
effectively
against
the
Vestiges,
so
offensive
to
him
because
it
The
Megalosaurus
reconstructed
with
a
rhinocerine
aspect
at
Crystal
Palace
(Photo:
the
author.)
denied
the
miraculous.
While
at
Cambridge
Sedgwick
employed
it
because
transmutation
seemed
to
demolish
Personal
design
in
nature.
The
fact
that
the
dinosaur
was
so
profitable
would
have
reinforced
Owen’s
conviction
of
its
soundness:
it
supported
a
higher
metaphysical
truth,
thus
it
was a
piece
of good
science.
And
good
science
is
rewarded.
By
the
forties,
Owen
was
socially
ensconced
and
the
most
influential
comparative
anatomist
in
the
country
-
much
of
which
was
to
do
with
his
incredible
industry
harnessed
to
socially-acceptable
ends.
This
is
not
to
deny
that
inestimable
other
factors
contributed
to
his
success;
equally,
it
would
be
hazardous
to
explain
Grant`s
financial
crash
as
simply
the
result
ofhis
self-destructive
radicalism.
Grant
was
in
dire
straits
by
this
time,
penniless
and
continually
pestering
the
College
author-
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ities
for
a
loan.
At
one
point
he
was
reduced
to
living
in
a
slum
in
Camden
Town
amid
“harlots
and
knaves”,
and
running
the
risk
of
eviction
during
the
police
raids."
Numerous
other
factors
contri-
buted
to
his
plight,
not
least
University
College’s
inability
to
make
his
lectures
compulsory
for
medical
students.
Hence
very
few
attended,
and
since
his
finances
depended
solely
on
student
fees,
he
ended
up
earning
barely
£100
in
good
years,
and
less
than
£50
in
bad
ones.
With
poverty
and
poor
living
conditions
came
a
rapid
decline
in
his
scientific
output,
causing
Darwin
to
note
in
his
Autobiography,
“he
did
nothing
more
in
science
-
a
fact
which
has
always
been
inexplicable
to
me".
He
turned
into
a
curiosity.
Forbes,
gossiping
with
Huxley
in
1852,
referred
to
him
as
“that
shadow
of
a
reputa-
tion”
and
asked
what
new
“eccentricity”
had
manifested."
But
the
unkindest
cut
of
all
came
from
Huxley
himself.
One
might
have
imagined
the
post-Darwinian
generation,
rewriting
history
their
way,
would
have
treated
Grant
kindly.
After
all,
Huxley
was
first
to
admit
that
Grant
was
the
only
man
he
knew
who
had
actually
taught
“evolution”
before
Darwin.
But
even
the
new
pantheon
was
to
elude
him.
Huxley
-
a
very
proper
gentleman
in
the
Victorian
sense
-
probably
saw
Grant
as
much
a
social
reprobate
as
Owen
had
done,
and
sourly
commented
that
“his
advocacy
[of
evolution]
was
not
calculated
to
advance
the
cause.”
Huxley
and
the
Bird
Paradigm
.
_
_
I
am
engaged
[in]
a
revision
of
the
Dinosauria,
with
an
eye
to
the
“Descendenz
Theorie".
The
road
from
Reptiles
to
Birds
is
by
way
of
Dinosauria
to
the
Ratitae
[flightless
birds].
Huxley
to
the
German
monist
Ernst
Haeckel,
21
_Ianuary
1868.
"
Owen’s
rhinocerine
model
-
as
an
‘establishment’
or
anti-
transmutatory
bulwark
-
served
perfectly
well
for
a
quarter
of
a
century.
Yet
this
period
witnessed
profound
changes,
and
Owen
himself
underwent
an
Archetypal
conversion,
which
affected
his
whole
science
and
made
fossil
continuity
a
new
imperative.
To-
wards
the
end
of
the
period
the
comparative
quiet
of
English
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science,
compared
to,
say,
the
frenzy
in
Germany
during
the
fifties
(whipped
up
by
Carl
Vogt,
Ludwig
Buchner
and
kindred
church-
baiting
materialists),
was
finally
shattered
by
Darwin’s
Origin
and
the
higher
Biblical
criticism
of
Essays
and
Reviews
(1860).
Now
England
too
was
to
witness
a
materialist
upsurge
which
refuelled
the
campaign
against
Platonism
and
its
“mystifications”.
By
the
1860s
the
social
basis
of
science
was
in
a
process
of
being
transformed,
and
it
will
pay
us
to
look
closer
at
the
changing
ethos
if
we
wish
to
understand
the
palaeontological
gambits
of
Huxley
and
his
opponents.
Modern
historians
like
Roy
MacLeod
and
Frank
Turner,
who
have
made
a
study
ofthe
new
professionals,
point
out
that
most
of
the
young
guard
had
“grown
up
on
the
peripheries
of
the
English
intellectual
establishment”,“‘
having
been
educated
in
Edinburgh,
the
London
colleges
and
medical
schools,
or
in
Ger-
many.
Thus
they
lacked
all
Oxbridge
privileges
and
as
Turner
says
“possessed
no
ready
access
to
the
higher
echelons
of
Victorian
so-
ciety.
”
(Only
‘second-generation’
professionalisers,
like
Lankester,
returned
to
Oxford
-
and
complained
bitterly
of
its
medieval-
ism.)
In
the
fifties
the
struggling
scientists,
including
Huxley
(educated
at
Charing
Cross
Hospital)
and
the
outspoken
Royal
Institution
physicist
John
Tyndall
(educated
at
the
University
of
Marburg),
found
themselves
almost
second-class
citizens.
Yet
by
the
1870s
this
group
-
through
their
polemical
demands
and
solid
middle-class
support
-
had
captured
a
number
of
major
institutions
in
the
city:
university
chairs,
society
posts
and
new
journals
(like
Nature).
This
stunning
social
transformation
brought
sweeping
changes
in
the
ideological
make-up
of
science.
Tyndall’s
outrageous
claims
acted
like
a
visionary
pointer
to
a
changing
age.
He
teased
his
“working
men”
with
bold
talk
of
babies
built
from
chemicals,
and
other
free-wheeling
fictions,
such
as
the
thinking
capacity
of
robots.
Even
Huxley
began
investigating
human
auto-
matonism
and
“the
mechanical
equivalent
of
consciousness”.
‘5
The
movement
had
all
the
hallmarks
of
an
evangelical
revival.
Tyndall’s
Fragments
of
Science
was
harnessed
by
the
Rationalist
Press,
which
issued
3o,ooo
copies
at
rock-bottom
prices
-
outdoing
even
the
pamphleteering
Methodists
in
their
drive
to
reach
Everyman.
Huxley’s
inflammatory
lecture
“On
the
Physical
Basis
of
Life”
in
1869
likewise
caused
a
sensation.
Sales
of
the
Fortnightly,
which
carried
it,
beat
all
records
and
the
issue
ran
to
seven
editions.
The
quasi-religious
dimension
of the
movement
was
quite
evi-
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“The
ethical
trenchancy
of the
Evangelicals
was
passing
over
to
the
agnostics,”
observed
G.
M.
Young.
Huxley,
that
“Round-
head
who
had
lost
his
faith",
in
the
words
of
the
Edinburgh
Review,
crucified
his
theological
enemies
for
the
sin
of
faith
and
coined
the
word
“agnostic”
for
himself,
while
insisting
that
Morality
ulti-
mately
rested
in
acquiescence
to
the
physical
fact.
All
of
which
caused
one
commentator
to
presume
that
Huxley
“left
many
of
his
readers
wondering
whether
the
agnostic
scientist
was
not
a
more
faithful
heir
of
the
heroes
of
the
Reformation”
than
his
Protestant
contemporary.“
Huxley
deliberately
steered
clear
of
“the
cynics
who
delight
in
degrading
man”
and
“the
common
run
of
material-
ists,
who
think
mind
is
any
the
lower
for
being
a
function
of
matter".
Nonetheless
he
had
the
same
missionary
zeal,
and
care-
fully
retained
the
Old
Testament
benefit
of a
“scientific
hell,
to
which
the
finally
impenitent,
those
who
persist
in
rejecting
the
new
physical
gospel,
might
be
condemned.”"
If
anything,
Tyndall
was
more
daring;
with
an
Orangeman’s
logic
he
had
cut
away
the
foundations
of
his
own
Protestantism,
and
continued
hacking
until
he
hit
a
bedrock
of
Matter.
In
his
breathtaking
cosmos,
man
and
machine
were
subordinated
to
the
same
unyielding
necessity.
He
crystallised
its
beauty
and
stark
inescapability
before
the
British
Association
in
1870:
“at
the
present
moment”,
he
said,
“all
our
poetry,
all
our
science,
all
our
art
-
Plato,
Shakespeare,
Newton,
and
Raphael-
are
potential
in
the
fires
of the
sun.
”
These
scarcely
veiled
mechanistic
and
reductionistic
views,
often
urged
with
holier-than-thou
and
almost
sectarian
intolerance,
were
what
really
galled
Romantic
“liberals”
like
Owen
and
St
George
Mivart.
It
hardly
helped
to
be
told
by
Huxley
that
“The
advancing
tide
of
matter
threatens
to
drown
their
souls
.
.
.”
Mivart,
for
one,
was
endlessly
contemptuous
of
Tyndall’s
“new
creed
-
‘I
believe
in
One
Force’.”
And
though
Owen
had
advised
his
YMCA
listeners
to
relinquish
their
childhood
myths
and
embrace
a
lawful
creation,
he
would
have
been
appalled
by
Tyndall’s
naturalism,
extending
as
it
did
to
man’s
very
soul."
So
the
idealists
had
powerful
ideological
reasons
for
hating
Huxley
and
his
supporters,
and
later
in
this
chapter
I
will
show
that
their
palaeontological
ideas
take
on
a
new
significance
once
we
see
them
as
a
reaction
to
what
were
viewed
as
dangerous
materialist
trends.
But
equally,
we
can
better
appreciate
Huxley’s
actions
by
treat-
ing
them
from
the
standpoint
of
this
‘sectarian’
split.
As
part
of
his
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campaign
to
break
up
obstacles
to
a
materialist
evolution
between
1867
and
1870,
he
began
dismantling
Owen’s
rhinocerine-
and
anti-
transmutatory
-
dinosaur.
In
a
series
of
lectures
to
the
Royal
Insti-
tution
and
Royal
and
Geological
Societies,
he
subverted
Owen’s
original
intention,
throwing
the
reptile
into
an
evolutionary
light
and
making
it
the
ancestor
of
birds.
This
renewed
attempt
to
bridge
the
classes
(Owen,
of course,
having
tried
it
with
Archegosaurus)
was
timely
and
necessary:
a
number
of
geologists
-
Buckland’s
succes-
sor
at
Oxford,
john
Phillips,
and
even
Lyell
in
1859
-
thought
that
.evolution
might
only
apply
to
species,
leaving
higher
categories
like
families
and
orders
untouched.
On
the
contrary,
Huxley
hoped
to
establish
that
it
could
transmute
one
class
into
another.
But
first
he
had
to
overhaul
the
dinosaur
completely;
Owen’s
model
was
useless
for
his
purpose,
fit
only
to
be
disassembled
and
rebuilt
to
avian
specifications.
And
this
Huxley
set
about
doing
with
appreci-
able
relish.
How
Crucial
was
Archaeopteryx?
The
extent
to
which
Huxley’s
actions
were
dictated
by
new
evidence
is
debatable.
Certainly
some
fascinating
fossils
had
come
to
light,
none
more
celebrated
than
Archaeopteryx.
But
this
area
is
in
need
of
thorough
re-examination,
since
we
have
slipped
into
the
habit
of
reconstructing
Huxley’s
position
as
if
he
were
a
‘modern’,
expecting
him
to
view
Archaeopteryx
as
we
ourselves
might.
Oddly
enough
he
was
relatively
unimpressed
by
it.
Not
that
the
academic
world
was
so
generally
unmoved.
Henry
Woodward
in
December
1862
called
it
“startling”
and
a
“wonderful
discovery",
S.
J.
Mackie
of
The
Geologist
saw
it
as
a
“sensation”,
and
john
Evans
used
the
epithet
“marvellous”.
Nor
did
its
possibly
heretical
usage
escape
unnoticed.
At
the
Natural
History
Museum
in
Munich
the
ageing
Andreas
Wagner
-
in
the
first
paper
published
on
the
feathered
reptile
-
tried
specifically
to
“ward
off
Darwinian
misinterpreta-
tions”.
Wagner
had
only
recently
retired
from
a
fierce
debate
with
the
staunch
socialist
and
materialist
Carl
Vogt,
and
was
critically
aware
of the
danger
should
the
feathered
reptile
fall
into
Darwinian
hands.
As
a
precautionary
measure,
he
published
a
hearsay
de-
scription
in
1861
(never
having
seen
the
fossil
himself),
christening
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the
beast
Gryphosaurus,
and
insisting
that
it
was
an
anomalous
reptile
totally
unrelated
to
birds.
Nonetheless,
he
anticipated
that
Darwinians,
in
their
“fantastic
dreams”,
would
mistakenly
wel-
come
it
as
an
“intermediate”
creature.
So
the
feathered
reptile
was
a
cause
célébre
even
before
it
was
officially
described.
Huxley’s
inti-
mates
were
also
aware
of
its
significance.
john
Evans,
manager
of
the
Nash
pulp
mills
and
an
expert
on
ancient
coins
and
flints
(a
mercantile
combination
which
appealed
to
Huxley)
wrote
in
Hux-
ley’s
Natural
History
Review
that
in
its
“anomalies”
Archaeopteryx
tends
“to
link
together
the
two
great
classes
of
Birds
and
Reptiles",
and
that
therefore
“Its
extreme
importance
as
bearing
upon
the
great
question
of the
Origin
of
Species
must
be
evident
to
all”.“"
It
is
impossible
to
deny
that
“the
geological
and
palaeontological
worlds
were
astonished”
at
the
discovery,
as
Mackie
said.
Wagner’s
polemic
was
translated
and
published
in
the
Annals
and
Magazine
of
Natural
History
in
April
1862,
followed
by
von
Meyer’s
description
of
an
isolated
feather
from
the
same
Solnhofen
region.
Archaeop-
teryx’s
owner
(a
local
doctor)
hoped
to
push
up
its
price
by
allowing
visiting
scientists
to
glimpse
the
relic
without
taking
notes.
Owen’s
negotiator,
George
Waterhouse,
was
dispatched
to
Pappenheim,
Bavaria,
and
establishing
the
fossil’s
“true
ornithic
nature”
bought
it
on
behalf
of
the
Trustees
of
the
British
Museum
for
£450
(an
exorbitant
sum
which
further
added
to
its
notoriety).
It
arrived
in
Bloomsbury
in
October
1862
and
Owen
wasted
no
time
reading
his
description
before
the
Royal
Society.
On
November
20
he
declared
it
“unequivocally”
a
bird,
although
of
a
distinct
and
primitive
order.
Its
peculiarities
were
coming
to
light
in
a
piecemeal
fashion.
Wagner
had
concentrated
on
the
long
bony
tail,
to
which
feathers
were
attached;
Woodward,
the
young
assistant
in
the
Geology
Department
of the
British
Museum,
also
reported
in
the
Intellectual
Observer
that
the
tail
was
“the
great
and
striking
peculiarity".
Owen
recognised
this
obvious
“departure”
(in
fact,
until
the
last
moment
he
was
set
to
call
it
Griphornis
longicaudatus
-
“long
tailed
enigmatic
bird”).
But
his
reconstruction
had
shown
up
four
unfused
and
clawed
fingers
-
precisely
what
he
might
have
predicted
on
his
archetypal
theory.
Archaeopteryx,
he
announced,
showed
a
“closer
adhesion
to
the
general
vertebrate
type",
its
“general”
features,
i.e.
fingers
and
tail,
being
only
“embryonal
and
transitory”
in
today’s
specialised
birds.
Many
observers
fell
in
with
Owen’s
diagnosis:
according
to
Mackie
“Archaeopteryx
presents
an
example
of
the
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of
embryonic
or
more
general
characters".
Although
Woodward
noted
that
a
number
of
“very
distinguished
naturalists”
were
not
so
sure "
More
peculiarities
showed
up.
Evans
pointed
to
suspected
cranial
bones
“which
appear
to
have
escaped
Professor
Owen’s
notice",
and
even
to
an
impression
of
the
brain
cavity.
He
also
thought
he
could
identify
a
beak
with
four
teeth
-
although
Owen
dismissed
this
as
belonging
to
a
fish.
At
the
time,
though,
Evans
was
solidly
supported.
Von
Meyer,
contacted
for
his
views,
concluded
“that
the
jaw
really
belongs
to
the
Archaeopteryx”.
Mackie
and
Charles
Carter
Blake
teamed
up
on
hearing
of
this
and
confirmed
that
“the
fossil
brain”
and
portions
of
the
skull
did
remain
on
the
slab.
Lyell
too
thought
it
a
“tolerable
certainty",
while
Hugh
Falconer,
gleeful
perhaps
at
seeing
Owen
tripped
up,
waylaid
Evans:
Hail,
Prince
of
Audacious
Palaeontologists!
Tell
me
all
about
it.
I
hear
that
you
have
to-day
discovered
the
teeth
and
jaws
of
the
Archaeopteryx.
To-morrow
I
expect
to
hear
of
your
having
found
the
liver
and
lights!
And
who
knows,
but
that
in
the
long
run,
you
may
get
hold
of
the
fossil
song
of the
same
creature,
impressed
by
harmonic
variation
on
the
matrix.”
Between
Wagner’s
polemic
in
1861
and
Evans’
controversial
claim
for
brains
and
teeth
in
1865
,
Archaeopteryx
was
accorded
an
aston-
ishing
reception
-
which
makes
Huxley’s
ambiguous
stand
the
more
perplexing.
Wasn’t
Mackie
referring
to
Huxley
when
he
observed:
Those
palaeontologists
who
were
silently
present
[when
Owen
read
his
paper]
at
the
Royal
Society’s
meeting,
or
who
were
“conspicuous
by
their
absence,”
whose
opinions
we
should
have
been
glad
to
know,
have
maintained
a
significant
silence.
And
the
practice
of
naturalists
in
this
respect
seems
nowadays
like
the
practice
of
superior
officers
in
Govern-
ment
establishments,
-
to
find
fault
whenever
they
can,
but
never
to
give
any
praise.
Prophetically
true
if
the
finger
was
pointing
at
Huxley,
because
when
he
did
tackle
Archaeopteryx
in
1868,
it
was
mainly
to
empha-
sise
Owen’s
“errors”22
-
in
particular
his
inability
to
tell
the
right
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foot
from
the
left.
Generally,
however,
Huxley’s
attitude
towards
the
Jurassic
bird
is
deceptive,
and
it
is
too
simplistic
to
see
him
as
a
‘modern’,
as
many
accounts
do;
indeed,
there
could
have
been
compelling
reasons
for
his
‘failure’
to
grasp
the
creature’s
latter-day
significance,
and
it
makes
more
sense
to
treat
him
from
a
contextual
point
of
view.
True,
Huxley
was
in
no
doubt
about
a
reptile-bird
relationship.
Since
1863
he
had
been
teaching
students
that
birds
were
“merely
an
extremely
modified
and
aberrant
Reptilian
type”,
and
the
chicken
and
lizard
(or
the
stork
and
“snake
it
swallows”)
even
became
unlikely
bedfellows
in
a
new
vertebrate
“province”,
which
he
called
the
“Sauropsida”.
This
was
an
unlikely
combination
(Owen
had
categorically
denied
it),
so
Huxley
took
a
calculated
risk.
With
exquisite
timing,
he
casually
proposed
that
dinosaurs
-the
founders
of
the
avian
dynasty
-
probably
had
“hot
blood”
and
a
bird-like
heart
and
lungs.”
(Sedgwick’s
young
assistant
at
Cambridge,
Harry
Seeley,
had
suggested
“hot
blood”
for
pterodactyls,
which
might
have
given
him
the
idea.)
It
was
a
speculative
master
stroke,
even
if
W
`
g
_
`
,_,
.
,
_
A
4,
-.
_
V
`
t
‘
V
'
_
l
"
_
»
`
f
The
small
dinosaur
Compsognathus
with
long,
bird-like
hind
limbs.
(From
Huxley
[I868a]
in
Popular
Science
Review,
7,
244.)
M/
/
,-iq
`_y
3.’-‘P
'
»
.eff
‘.
t,
128
Archetypes
and
Ancestors
it
did
set
off
a
whirlwind
of
controversy
(see
Chapter
6).
Hot
blood
would
have
brought
dinosaurs
-
and
by
association
reptiles
-
closer
to
birds
than
any
amount
of
turgid
osteological
comparison.
But
this
is
not
to
say
that
he
found
Archaeopteryx
necessarily
transitional.
He
might
have,
had
he
been
properly
Darwinianised.
In
the
1860s,
however,
he
was
still
committed
to
his
neo-Lyellian
‘half-way
house’.
He
still
accepted
a
“pre-geologic”
date
for
all
major
evolutionary
breakthroughs;
for
him,
remember,
birds
were
already
flourishing
in
Palaeozoic
times.
So
he
could
never
have
accepted
Woodward’s
claim
that
the Jurassic
Archaeopteryx
“repre-
sents
perhaps
one
of the
very
earliest
examples
of
its
class”.
It
was
far
too
young.
Two
alternatives
were
available
to
Huxley:
either
1)
Archaeopteryx
was
not
an
immediate
descendant
of
reptilian
stock,
or
2)
it
was
itself
a
“persistent
type",
coming
down
unchanged
from
the
time
of
the
real
Palaeozoic
transitional
forms.
On
other
occasions
Huxley
certainly
resorted
to
this
second
type
of
option;
we
will
shortly
see
that
he
used
it
to
explain
how
Jurassic
and
Cretaceous
dinosaurs
could
be
ancestral
to
birds.
But
he
apparently
failed
to
apply
it
to
the
feathered
fossil.
This
leaves
the
first
option.
Looking
at
all
his
papers
(not
just
his
famous
“On
the
Animals
which
are
most
nearly
intermediate
between
Birds
and
Reptiles”
-
which
itself
is
ambiguous),
one
gets
the
feeling
that
Archaeopteryx
was
never
crucial
to
his
case,
nor
that
it
first
galvanised
him
into
thinking
about
an
avian
ancestry.
I
admit
this
contradicts
popular
notions
and,
I
confess,
some
of
his
statements
do
appear
almost
self-contradictory.
Others
however
are
clearer:
on
first
studying
the
fossil
in
1868
he
considered
“that,
in
many
respects,
Archaeop-
teryx
is
more
remote
from
the
boundary-line
between
birds
and
reptiles
than
some
living
Ratitae
[flightless
birds]
are.”
He
only
becomes
explicit
much
later,
in
his
American
Addresses
(a
series
of
lectures
delivered
in
New
York
in
1876).
Here
he
argued
that
Archaeopteryx
merely
filled
a
morphological
interval
between
ex-
isting
groups.
It
stretched
the
avian
boundaries,
demonstrating
“that
animal
organisation
is
more
flexible
than
our
knowledge
of
recent
forms
might
have
led
us
to
believe
.
.
.
But
it
by
no
means
follows
.
.
.
that
the
transition
from
the
reptile
to
the
bird
has
been
affected
by
such
a
form
as
Archaeopteryx.
”2‘
It
was
an
extreme
avian
variant,
an
“intercalary”
type
he
called
it,
and
he
distinguished
this
from
the
“linear”
or
truly
transitional
type.
The
oldest
known
fossil
bird
was
seemingly
irrelevant
to
Hux-
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ley’s
case;
for
him
“the
Ratitae
are
the
scanty
modern
heirs
of the
great
multitude
of
ornithoid
creatures
which
once
connected
Birds
with
Reptiles.”
But
given
Huxley’s
neo-Lyellian
views
this
makes
sense.
His
theory
of
‘persistence’
predisposed
him
to
look
for
evidence
of
the
oldest
birds,
and
however
old
or
incontestible
Archaeopteryx,
the
Connecticut
Valley
trackways
were
inestimably
older
(Triassic,
in
fact).
By
the
1840s,
this
famous
footprint
site
had
yielded
forty-nine
“species”
to
Edward
Hitchcock,
Professor
of
Natural
Theology
and
Geology
at
Amherst
College,
thirty-two
of
which
indicated
bipedal
“waders”.
Some
were
huge:
Brontozoum
giganteum
had
an
eighteen-inch
print
and
a
six-foot
stride.
Hitchcock
was
still
scouting
and
reshufliing
his
“species”
well
into
the
Darwi-
nian
era.
By
1863
he
had
counted
over
20,000
individual
prints
and
while
dropping
“ten
or
a
dozen
of
my
old
species
of
footmarks”,
he
had
described
some
30
or
so
new
ones.”
Huxley
obviously
en-
dorsed
this
evidence
of
late
Triassic
bird
life.
To
be
fair,
he
actually
envisioned
a
mixed
community,
seeing
both
moa-like
birds
and
dinosaurs
wading
the
shores
together
in
Triassic
times
(although
by
1877
Marsh
was
convinced
that
dinosaurs
alone
had
been
responsi-
ble
for
the
tracks).
Triassic
ostriches,
then,
fulfilled
a
neo-Lyellian
need,
but
they
also
made
Archaeopteryx
a
late-appearing
anachron-
ism,
almost
useless
for
Huxley’s
purpose
-
it
ruined
the
neat
line
he
had
drawn
connecting
tall
struthious
birds
with
strutting
dinosaurs.
Strutting
dinosaurs
-
here
at
last
was
fossil
evidence
that
Huxley
did
not
ignore.
The
finds
in
New
jersey
of
bipedal
dinosaurs,
both
herbivorous
Hadrosaurus)
and
carnivorous
(Laelaps),
were
crucial
to
his
case.
Joseph
Leidy,
professor
at
Pennsylvania
University
and
doyen
of
American
vertebrate
palaeontology,
entertained
little
doubt
that
these
American
dinosaurs
sprinted
on
their
hind
legs
(especially
the
“leaping”
Laelaps),
and
his
former
student
Edward
Drinker
Cope
had
them
reconstructed
in
bipedal
poses
for
a
pro-
jected
Paleozoic
Museum
in
Central
Park
in
1868
(a
project
scrap-
ped
when
the
models
were
vandalised
by
hoodlums,
under
orders
from
the
infamous
Tweed
Ring
in
1871).
Huxley
gladly
incorpo-
rated
this
evidence
in
his
celebrated
Royal
Institution
lecture
on
avian
origins
in
1868.
He
assumed
that
Iguanodon,
like
its
American
cousins
“walked,
temporarily
or
permanently,
upon
its
hind
legs".
Here,
then,
were
“extinct
Reptiles
which
approached
these
flight-
less
birds
[ratites],
not
merely
in
the
weakness
of
their
fore-limbs,
but
in
other
and
more
important
characters."
Even
so,
size
was
a
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major
headache;
few
of
the
American
and
British
dinosaurs
fell
short
of
thirty
feet,
which
made
them
unlikely
candidates
for
a
bird
ancestry.
This
partly
explains
why
Huxley
placed
greater
emphasis
on
another
Solnhofen
fossil,
Compsognathus.
Wagner
had
first
described
it
in
1861,
although
failing
to
include
it
among
the
dinosaurs;
Haeckel’s
colleague
at Jena,
Carl
Gegenbaur,
had
noticed
its
bird-like
anatomy,
but
it
was
really
left
to
Cope
and
Huxley
-
who
simultaneously
alighted
on
this
delicate
reptile
-to
push
it
into
the
limelight.
For
Huxley
it
afforded
“a
still
greater
approximation
to
the
‘missing
link’
between
reptiles
and
birds.”
First
by
its
accommodating
size,
being
little
more
than
two
feet,
but
also
be-
cause
of
its
long
delicate
hind
limbs,
which
made
it
impossible
“to
doubt
that
it
hopped
or
walked,
in
an
erect
or
semi-erect
position,
after
the
manner
of
a
bird”.2°
So
Solnhofen
did
ultimately
provide
the
‘missing
link’,
or
as
near
as
one
could
get,
but
Huxley
had
groomed
Compsognathus
-
not
Archaeopteryx
-
for
the
role.
Timing
was
a
critical
problem.
These
dinosaurs
were
all Jurassic
or
Cretaceous;
according
to
Huxley’s
chronology,
the
actual
transi-
tion
must
have
taken
place
innumerable
ages
beforehand.
To
retain
some
shred
of
consistency,
he
had
to
tack
on
an
ad
hoc
clause.
In
his
1870
address
to
the
Geological
Society,
he
admitted
it
“very
doubtful”
whether
these
dinosaurs
were
“the
actual
linear
types
by
which
the
transition
from
the
lizard
to
the
bird
was
affected.
”
The
real
ancestors
were
probably
“hidden
from
us
in
the
older
forma-
tions.”
He
repeated
this
message
during
his
American
tour
of
’76,
telling
New
Yorkers:
It
is,
in
fact,
quite
possible
that
all
these
more
or
less
avi-form
reptiles
of
the
Mesozoic
epoch
are
not
terms
in
the
series
of
progression
from
birds
to
reptiles
at
all,
but
simply
the
more
or
less
modified
descendants
of
Palaeozoic
forms
through
which
the
transition
was
actually
affected.”
Huxley’s
position
overall
was
a
tricky
one.
He
was
skilfully
juggling
potential
fossil
proofs
of
evolution,
while
trying
to
make
them
conform
to
his
oddball
timing
of
events.
So
we
should
beware
of
making
him
a
‘modern’.
Being
deeply
enmeshed
in
contempor-
ary
issues,
he
was
subject
not
only
to
Darwinian
and
neo-Lyellian
influences,
but
equally
potent
anti-Platonic
and
anti-Owenian
ones.
He
was
building
an
“avi-form”
reptile
both
to
plead
Darwin’s
case
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and
discredit
Owen’s
‘mammalian’
-
and
anti-evolutionary
-
rival.
But
construction
was
only
half
the
battle,
he
still
had
to
convince
colleagues
of
its
viability;
and
since
a
number
were
positively
antagonistic
to
Darwin’s
“higgledy
piggledy”
selection,
he
approached
them
personally
with
assurances
that
an
“avi-form”
dinosaur
would
work.
This
back-up
manoeuvring
was
an
essential
and
integral
part
of
his
overall
strategy.
Support
for
Huxley
Huxley’s
term
“Sauropsida”
gained
a
wide
currency,
and
the
avian
ancestry
became
a
key
element
in
the
palaeontological
cam-
paign
for
evolution.
In
the
sixth
and
final
edition
of
the
Origin,
Darwin
fairly
chortled
over
the
“most
unexpected
manner"
in
which
Archaeopteryx,
ostriches
and
Compsognathus
had
helped
bridge
an
embarrassing
gap.
In
Philadelphia,
Cope
had
indepen-
dently
published
an
extract
on
“the
extinct
reptiles
which
approached
the
birds”
-
using
dinosaurian
stance
and the
little
Compsognathus
as
proof,
while,
interestingly,
shunting
Archaeop-
teryx
off
onto
the
pterodactyl
line.
At
Yale
O.
C.
Marsh
agreed
with
Huxley
that
“Birds
have
come
down
to
us
through
the
Dinosaurs”
'-
appreciating
that
his
own
toothed
Hesperornis
(a
“carnivorous
swimming
Ostrich”
Marsh
called
it)
rendered
a
dinosaur-ratite
link
still
more
probable.
The
New
World,
partly
as
a
result
of
these
dramatic
finds
and
partly
because
of
the
dominant
social
trends,
welcomed
Huxley’s
speculations.
In
Germany,
too,
the
rapid
spread
of
Darwinismus
helped
matters
along.
Andreas
Wagner,
who
might
have
proved
a
formidable
opponent,
had
died
shortly
after
describing
Compsognathus
and
Archaeopteryx,
the
very
fossils
which
Darwinian
propagandists
like
Oscar
Schmidt
at
Stras-
burg
considered
“unimpeachable”
evidence
of
the
avian
line
of
descent.”
Of
greater
importance
was
the
way
Huxley
carried
more
cau-
tious
palaeontologists
at
home,
while
others
resisted
as
a
matter
of
principle
-
even
though
neither
had
much
love
for
Darwinism
with
its
wretched
fortuity.
Younger
Darwinians,
like
Lankester,
were
obviously
converted;
the
real
challenge
lay
in
wooing
the
conven-
tional
and
uncommitted,
most
of
whom
accepted
a
limited
descent
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so
long
as
it
retained
a
design
component.
And
with
notable
exceptions,
Huxley
succeeded
in
swinging
the
vote.
As
a
result,
by
1875
a
number
of
geologists,
at
best
indifferent
to
Darwin,
were
nonetheless
committed
to
a
dinosaur-bird
“affinity”.
One
such
was
John
Phillips
(1800-1874),
an
eminent,
middle-of-
the-road
geologist.
The
Geological
Magazine
once
quipped
that
he
was
“to
the
hammer
born”,
being
nephew
to
the
surveyor
and
founder
of
English
stratigraphy
William
Smith.
Certainly,
having
worked
his
way
up
from
the
Yorkshire
Philosophical
Society,
via
King’s
College
(where
he
was
Lyell’s
successor)
to
Buckland’s
Chair
at
Oxford,
Phillips
was
pre-eminently
placed
to
test
Darwin’s
theory
against
the
fossil
record.
Darwin
found
his
Life
on
the
Earth
(1860)
“cautious”,
but
not
nearly
so
“hostile”
as
he
had
feared.
At
times
quite
the
reverse;
Phillips
even
took
a
crafty
swipe,
presum-
ably
at
old
Sedgwick,
for
the
“heavy
condemnation”
usually
“heaped”
on
such
speculations.
Yet
Phillips
too
was
convinced
that
Darwin
had
exaggerated
the
geological
gaps,
whose
existence
conveniently
explained
the
‘missing
links'.
He
actually
embarrassed
Darwin
by
recalculating
geological
time,
trimming
the
figure
down
to
96
millions,
thus
proving
Darwin’s
estimate
of
300
millions
since
Wealden
times
alone
wildly
inaccurate.
But
what
really
galled
Phillips
-like
so
many
of
his
generation
-
was
the
idea
of
random
variation,
and
he
asked
how,
if
nature
selects
only
the
best,
“this
beneficent
personification
[is]
to
be
separated
from
an
ever
watchful
providence”.
Darwin
lost
his
patience,
preferring
to
be
attacked
outright
than
treated
in
this
“namby-pamby
old
woman
style”.
“Unreadably
dull”
was
his
verdict
on
Life
on
the
Earth,
the
inevitable
penalty
for
caution
at
a
time
of
scientific
excitement.
Nevertheless,
Phillips
had
probably
spoken
for
the
silent
majority
at
grass-roots
level,
those
who
applauded
Darwin’s
efforts
to
“tear
aside
the
veil”
but
found
themselves
trembling
in
his
wake.
Even
in
1871
Phillips
remained
lukewarm
towards
evolu-
tion,
with
some
justification.
His
study
of
local
Oxford
rocks
had
indeed
shown
that
species
succeed
one
another
as
if
by
normal
generation,
but
at
an
extremely
slow
pace.
At
this
rate,
genera
and
higher
taxa
would
have
required
hundreds
of
millions
of
years
for
their
emergence,
and
there
was
simply
not
enough
time.
He
therefore
proscribed
evolution
within
“narrow
[i.e.
specific]
limits”
and
provisionally
left
higher
taxa
the
result
of
some
extra-
ordinary
preCambrian
event.
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Unlike
Owen,
Phillips
was
neither
standoffish,
nor
a
die-hard.
Mantell
had
once
described
him
as
“one
of
the
most
pleasant,
modest,
sensible
men
I
ever
met”,
and
in
old
age
he
was
quite
able
to
“keep
pace”
with
geological
events.
At
Oxford
he
presided
over
some
of
the
best
dinosaurs
in
Britain,
notably
Buckland’s
local
Megalosaurus,
and
it
was
to
the
new
museum
that
Huxley
was
invited
in
1867.
Not
unnaturally,
he
took
the
opportunity
of
talking
over
mutual
problems
while
admiring
the
Oxford
fossils.
Phillips
had
already
recognised
that
the
‘pachydermal’
Megalosaurus
was
wrongly
built,
and
together
they
dismantled
the
“Great
Lizard”
and
reconstituted
the
pelvic
girdle
from
misplaced
shoulder
bones.
This
gave
Huxley
another
bird-like
dinosaur,
and
Phillips
too
was
partially
persuaded,
even
though
the
monster
was
anything
but
avian
in
size
(twenty-five
feet)
or
weight
(two
to
three
tons
in
his
estimation).
Phillips
was
not
young;
he
was
71
at
the
time
of
writing
his
Geology
of
Oxford
(1871)
and
was
to
die
three
years
later
from
a
nasty
fall.
Yet
he
was
prepared
to
go
far
with
Huxley
and
admit
that
Megalosaurus
was
essentially
reptilian;
yet
not
a
ground
crawler
like
the
alliga-
tor,
but
moving
with
free
steps
chiefly,
if
not
solely,
on
the
hind
limbs,
and
claiming
a
curious
analogy,
if
not
some
degree
of
affinity,
with
the
ostrich.”
Doubtless
by
1871
Phillips
had
been
overtaken
by
his
students;
one,
William
Boyd
Dawkins,
was
employing
providential
evolution
as
early
as
1865,
having
encountered
problems
with
rhinoceros
spe-
cialisation
which
were
“incapable
of
any
other
solution”
(Chapter
6).
Yet
despite
his
opposition
to
natural
selection,
Phillips
made
solid
gains
in
the
study
of
species
succession.
And
his
doubts
about
the
evolution
of
higher
taxa
did
not
stop
him
from
recognising
the
megalosaur’s
avian
affinity,
even
if
this
was
Huxley’s
major
evi-
dence
for
the
“descent”
of
an
entire
class.
Huxley
inspired
equal
confidence
in
younger
palaeontologists,
even
those
reluctant
to
indulge
in
theoretical
matters.
The
best
example
was
Henry
Woodward
(
1832-1921),
founder-editor
of the
Geological
Magazine
(f.
1864),
the
young
assistant
in
the
British
Museum
who
had
examined
Archaeopteryx
soon
after
its
arrival.
Though
he
was
-
or
was
to
become
-
an
expert
on
fossil
crustacea,
Woodward
kept
close
to
the
bird
question.
It
is
said
that
he
134
Archetypes
and
Ancestors
“hesitated
to
deal
with
principles”
and
declined
to
bring
doctrines
(like
evolution,
which
he
accepted)
to
problems
in
palaeontology.
True
perhaps
of
his
crustacean
work,
yet
he
did
make
a
show
of
supporting
Huxley:
strengthening
the
sauropsid
ancestry
by
tying
in
the
bipedal
trackways
found
in
the
Solnhofen
slate
(and
attri-
buted
to
Archaeopteryx
by
some)
with
reports
from
Australia
that
the
living
Frilled
Lizard
“perches”
on
stems
and
habitually
runs
“on
its
hind
legs”.
Although
an
officer
in
Owen’s
institution,
Woodward
was
loyal
to
Huxley
on
the
question,
having
talked
it
over
with
him
personally.
Relations
with
Owen
were
perhaps
less
cordial
because
the
Superintendent
was
(or
seemed)
unapproachable.
When
Wood-
ward
obiturised
Owen,
he
was
charitable
to
a
degree,
acknowledg-
ing
the
man’s
talents
and
undoubted
greatness;
yet
he
noted
a
distinct
lack
of
generosity
-
and
that
his
superior,
always
suspicious
of
younger
rivals,
would
conceal
choice
fossils
from
their
“inquir-
ing
eyes”.3°
Was
Woodward
speaking
from
first-hand
experience?
If
so
then
any
lingering
doubts
about
loyalty
would
have
been
crushed,
leading
to
the
assistant’s
desertion
to
friendlier
climes.
The
case
of John
Whittaker
Hulke
(1830-1895)
at
the
College
of
Surgeons
is
again
quite
different;
he
was
already
a
renowned
ophthalmologist
before
turning
his
hand
to
geology
and
throwing
in
his
lot
with
Huxley.
Never
having
come
under
Owen’s
jurisdic-
tion,
Hulke
gave
no
indication
of
having
suffered
the
apprentice’s
fate.
His
intriguing
migration
from
the
human
eye
to
the
reptilian
retina
and
thence
to
Iguanodon
and
its
kin
was
essentially
complete
by
1868,
when
he
was
elected
Fellow
of
the
Geological
Society.
(The
move
was
not
as
odd
as
it
sounds;
Hulke
had
long
been
a
spare-time
fossil
prospector,
concentrating
on
the
Wealden
cliffs
of
the
Isle
of
Wight.)
Entering
geology
laterally,
as
it
were,
at
the
moment
of
Huxley’s
triumph,
Hulke
proved
not
only
a
competent
morphologist
but
a
formidable
ally.
Perhaps
even
a
natural
one,
despite
(or
rather
because
of)
his
Calvinistic
leanings;
he
was
a
man
of
“strict”
views
and
“austerity
that
amounted
to
harshness”.
Of
Dutch
Reformed
descent,
he
was
deeply
religious;
The
Lancet
commented
that
“his
Protestantism
was
of
the
intolerant
kind”,
to
the
degree
that
his
judgments
sometimes
“seemed
unnecessarily
severe”.
This
perhaps
complemented
Huxley's
equally
harsh
‘scien-
tific
Calvinism’,
which
banished
“special
providences”
and
left
a
rigidly-determined
universe.
Certainly
Hulke
took
an
immediate
liking
to
his
agnostic
counterpart
and
entered
the
palaeontological
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Although
Hulke
was
described
as
“a
palaeontologist
of
no
ordi-
nary
merit”,
and
less
soberly
as
“one
ofthe
first
authorities
in
the
World
on
vertebrate
palaeontology",
he
in
fact
restricted
himself
to
a
tiny
corner,
concentrating
on
Isle
of
Wight
dinosaurs.
For
a
time
he
had
access
to
the
best
private
collection
of
its
kind,
belonging
to
the
Rev.
W.
Fox
at
Brixton,
I.o.W.
Although
apparently
happy
to
have
Owen
share
the
collection,
Hulke’s
first
thought
on
locating
a
complete
Iguanodon
braincase
in
September
1869
was
to
show
it
to
Huxley
and
take
the
“greatest
pleasure”
in
asking
him
to
describe
it.
At
the
time
Huxley
was
overworked
and
turned
it
down,
but
he
did
keenly
assist
Hulke
at
all
stages
of
preparation
and
description.
And
on
publication
he
diplomatically
“congratulated”
the
Geo-
logical
Society
on
this
progress
in
fathoming
the
“ornithic”
reptiles.
Hulke
had
in
fact
drawn
no
pro-Huxley
conclusions,
but
shown
this
friendship
and
interest
he
began
intensive
study
of
Iguanodon’s
ankle
and
hip
bones,
publishing
a
string
of
papers
(1873-6)
in
the
Society’s
Quarterly
journal
which
endorsed
Huxley
on
every
point.
While
I
am
not
suggesting
that
Huxley’s
personal
encouragement
was
the
sole
factor
in
swaying
Phillips,
Woodward
and
Hulke,
it
might
have
been
a
key
one.
Unlike
Owen,
Huxley
was
approach-
able,
interested
and
willing
to
speculate
(which
gave
his
science
the
tinge
of
excitement
Owen’s
now
lacked).
Others,
however,
were
never
persuaded
-
those
who
had
broken
off
personal
relations
with
Huxley,
who
were
appalled
by
his
ideological
crusade
or
who
had
philosophical
grievances
-
and
it
was
they
who
now
put
up
strong
opposition
to
the
bird
ancestry.
Dissent
There
is
perhaps
no
single
point
along
the
whole
line
of
defences
raised
by
the
opponents
of
the
theory
of
Evolution
which
has
been
more
warmly
contested
than
the
.
.
_
rela-
tionship
of
birds
to
reptiles.
Henry
Woodward
in
1873.
Woodward
probably
meant
opponents
of
Darwinism
rather
than
“Evolution”
per
se,
since
a
number
of
idealists
did
put
forward
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They
clearly
sensed
that
Huxley
was
scoring
points
specifically
for
Darwin,
hence
they
combatted
his
bird
ancestry
and
looked
for
a
rival
which
might
better
serve
Owen’s
providential
theory
of
“derivation”.
Indeed
this
opposition
is
revealing
in
that
it
shows
a
clearly
marked
pattern.
The
most
prominent
dissidents,
all
of
whom
refused
to
be
silenced,
were
the
descriptive
palaeontologist
Harry
Seeley,
that
thorn
in
Darwin`s
side,
St
George
Mivart,
and
of
course
Owen
himself.
Each
had
openly
expressed
doubts
about
the
dinosaur
relationship
(or
its
Darwinian
explanation):
Seeley
denied
it
immediately,
only
waver-
ing
after
two
decades,
Owen
took
pains
to
devise
an
alternate
route,
and
Mivart
(no
palaeontologist
himself)
played
up
the
non-
Darwinian
consequences
of
Huxley’s
position.
All
three
were
theist,
and
although
Mivart
was
a
liberal
Catholic
and
Owen
a
Broad
Churchman,
both
would
have
agreed
with
Seeley
that
“the
plans
of
animal
life
_
.
.
are
the
product
of
divine
law”.”
Platonism,
or
so
it
seems,
was
the
common
bond;
each
showed
Romantic
leanings
and
accepted
certain
divine
ideas
behind
the
diversity
of
Creation.
The
Archetypes,
as
we
have
seen,
were
immutable,
so
that
however
much
Owenism
was
“refreshed
and
invigorated”
by
its
evolutionary
bath,
as
Mivart
maintained,
there
was
always
a
certain
ambiguity
to
the
cleaned-up
product.
For
instance,
evolu-
tion
had
practically
no
impact
on
Seeley’s
science;
he
hardly
ever
mentioned
the
word
in
almost
fifty
years
of
publishing.
And
while
Owen
and
Mivart
embraced
a
“secondary
creational
law”
(explain-
ing
the
progressive
incarnation
of
the
Archetype
by
means
of
an
internal,
preordinated
impulse),
they
rigorously
opposed
Dar-
winian
selection.
Dissent
thus
rested
on
an
ideological
foundation;
Huxley’s
bird-
ancestry
was
unacceptable
because
it
was
being
used
indirectly
to
underpin
a
Lucretian
world-view
and
because
its
leading
exponent
-
Huxley
himself
-
was
a
vehement
anti-Platonist.
This
will
become
clearer
as
we
examine
individual
cases.
Seeley
perhaps
is
special.
His
anarchic
tendencies
(he
surely
stood
to
contest
two
papers
in
three
at
the
Geological
Society!)
set
him
off;
even
in
his
own
day
he
was
considered
strikingly
individualis-
tic.
Hence
at
the
conclusion
of
Huxley’s
lecture
purporting
to
show
“Further
Evidence
of
the
Affinity
between
Dinosaurian
Reptiles
and
Birds”
in
1869
he
rose
as
usual
to
register
his
dissent,
dismissing
the
long
dinosaurian
leg
as
“adaptive”,
i.e.
related
to
lifestyle
rather
Social
Function
and
Fossil
Form
137
than
refiecting
“any
actual
affinity
with
birds”.”
It
is
easy
to
ignore
this
as
yet
another
intransigent
stand;
yet
he
did
have
strong,
Romantically-inclined
reasons
for
keeping
birds
allied
to
pter-
osaurs,
whose
structural
“plan”
he
thought
they
shared.
But
to
do
Seeley
justice
(an
unusually
difficult
task)
we
must
treat
him
separately
(see
Chapter
6).
Mivart,
on
the
other
hand,
is
far
harder
to
dismiss.
St
George
jackson
Mivart
(1827-1900)
was
Darwin’s
most
per-
sistent
critic;
“none
proved
so
formidable”,
wrote
Peter
Vorzim-
mer,
who
even
saw
him
badgering
an
irate
Darwin
into
premature
retirement
(from
evolutionary
affairs,
at
least).
Mivart
was
a
zool-
ogical
aristocrat:
sauve,
well-spoken,
Harrow-educated
(his
father
owned
the
Mivart
Hotel,
later
to
become
Claridge’s).
He
was
also
caught
in
the
unique
-
at
first
sight
impossible
-
position
of
being
both
an
admirer
of
Owen
and
protégé
of
Huxley,
a
situation
made
more
incongruous
by
his
early
conversion
to
Catholicism
(1844).
Although
called
to
the
Bar
in
Lincoln’s
Inn
in
1851,
Mivart
never
actually
practised
law,
like
Seeley
preferring
the
less
profitable
pursuit
of
nature
(and
like
Seeley
being
inspired
by
Owen’s
lectures
at
the
College
next
door).
Mivart
was
introduced
to
Huxley
early
in
1859,
and
like
all
first-time
acquaintances
was
struck
by
those
“deep
set
dark
eyes".
In
fact
he
was
perfectly
placed
to
contrast
his
twin
heroes:
Huxley,
intense,
quick-witted,
frank,
and
Owen,
plodding
and
taciturn,
perhaps
even
uncomfortable.
But
such
was
their
combined
stature
that
a
reference
from
each
had
been
enough
to
secure
for
Mivart
the
Chair
of
Zoology
at
St
Mary’s
Hospital
in
1862.
Even
as
a
professor
he
continued
attending
Huxley’s
lectures
at
the
School
of
Mines;
indeed,
they
became
close
friends,
dining
together
and
arranging
family
visits.
When
the
going
got
rough,
Huxley
complained
that
Mivart
stuck
to
him
like
a
“leech”,"‘
although
at
the
time
he
was
only
too
pleased
to
have
an
admirer
and
even
waived
tuition
fees.
Mivart,
then,
had
been
an
obedient
Darwinian.
As
he
later
told
Darwin:
I
was
a
thorough
going
disciple
of the
school
of
Mill,
Bain,
&
H.
Spencer
&
I
am
so
strongly
persuaded
of
the
intellectual
error
&
moral
mischief
of
their
views
only
because
they
were
once
so
completely
mine
-
As
to
“natural
selection”
I
accepted
it
completely
and
in
fact
my
doubts
&
difficulties
were
first
excited
by
attending
Prof.
Huxley’s
lectures
at
the
school
of
mines.”
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ideological
bent,
his
natural
antipathy
towards
Rome
and
growing
mechanist
outlook
must
have
subtly
worked
his
young
Catholic
disciple
to
crisis
point.
Racked
with
doubts
and
unable
to
condone
this
illegitimate
use
of
evolution,
Mivart
began
showing
signs
of
distress.
To
Darwin,
for
example,
he
wrote:
For
my
part
I
shall
never
feel
anything
but
gratitude
&
sincere
esteem
for
the
author
of
“natural
selection"
but
I
heartily
execrate
some
who
made
use
of
that
theory
simply
as
a
weapon
of
offence
against
higher
interests
and
as
a
means
of
impeding
Man’s.
advance
towards
his
“end”
whatever
may
have
been
his
“origin”.
In
my
wandering
about
Italy
I
have
been
amazed
and
saddened
to
see
our
friend
Huxley’s
“Man’s
place
in
nature”
for
sale
at
most
of
the
railway
stations
amongst
a
crowd
of
obscenities."
What
completed
Mivart’s
estrangement
was
probably
the
efforts
of
younger
Darwinians
to
finish
Huxley’s
work
and
eradicate
all
traces
of
Platonism.
In
1870,
shortly
after
coming
down
from
Oxford,
Ray
Lankester
published
a
critical
paper
“On
the
Use
of
the
Term
Homology
in
Modern
Zoology”
in
the
Annals
and
Magazine
of
Natural
History.
He
advocated
purging
words
like
“homology”
which
belonged
“to
the
old
Platonic
school".
Homolo-
gous
structures
-
for
example
the
human
arm,
whale’s
fin,
and
bat’s
wing
-
were
only
related
in
an
ideal
sense,
i.e.
because
they
adhered
to
the
same
archetypal
plan.
According
to
Lankester,
“homology”
was
meaningless
without
Owen’s
“ideal
type"
as
a
standard.
A
new
word
was
needed
which
could
be
“defined
afresh
in
accordance
with
the
doctrine
of
descent",
and
he
proposed
“homogeny”,
meaning
similarity
as
a
result
of
shared
ancestry.
This
was
doubly
offensive
to
idealists,
many
of
whom
saw
“homology”
as
Owen’s
crowning
achievement
and
an
explanatory
end
in
itself.
Darwin
on
the
other
hand
publicly
praised
Lankester’s
“remarkable
paper”
and
was
convinced
that
Huxley’s
scientific
‘son’
was
destined
to
“become
our
first
star
in
Natural
History”.”
(He
might
have,
but
for
a
bellicose
disposition.)
Mivart
was
angry
and
answered
back.
He
rebutted
Lankester’s
proposals,
and
in
the
Annals
vindicated
Owen,
for
whose
“self-consistent
theory
of
the
vertebrate
skeleton”
science
was
so
“deeply
indebted".
What
was
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needed,
he
urged
in
1870,
was
not
relegation,
but
reconciliation
between
Platonism
and
Darwinism,
for
much
as
G.
St-Hilaire
and
Cuvier
contended
together
in
France,
so
in
England
two
schools
have
sought
for
the
separate
and
exclusive
establishment
of
views
really
capable
of
a
fruitful
and
harmonious
coexistence.
He
recognised
that
Owen’s
“ideal
archetypes”
appeared
“fun-
damentally
baseless”
to
Huxley,
and
that
natural
selection
was
thought
to
give
“the
‘coup
de
grace’
to
such
fancies".
Yet
a
higher
tele-
ology
was
compatible
with
evolution.
Even
“the
special
Darwinian
form
of
it”
did
not
rule
out
the
possibility
of
creation
“accord-
ing
to
certain
ideal
types”.
More
and
more
the
idealist,
Mivart
thought
Lankester’s
“question
as
to
the
mode
in
which
such
homolo-
gies
arose”
of
secondary
importance.”
The
morphological
goal,
irrespective
of
how
it
was
attained,
was
the
key
issue;
in
fact,
so
many
species
were
convergent
in
appearance
and
yet
unrelated
that
Mivart
dissociated
homology
or
structural
similarity
from
the
idea
of
common
origin.
Homology
retained
its
cardinal
importance,
against
which
Lankester’s
“homogeny”
paled
into
insignificance.
But
anti-Platonic
feelings
were
running
high
in
Darwinian
circles
and
Mivart
was
seen
only
to
condemn
himself.
When
he
published
some
“Difficulties
of
the
Theory
of
Natural
Selection"
in
the
Catholic
Month,
Huxley’s
colleague
Flower
took
up
the
challenge.
Newly
instated
in
Owen’s
old
Chair
at
the
College
of
Surgeons,
Flower
delivered
an
inaugural
lecture
(1870)
which
indicted
Owen
and
vindicated
the
Darwinian
system.
He
denied
that
natural
selection
was
incapable
of
explaining
the
close
similarity
of
placental
dog
and
marsupial
wolf,
as
Mivart
claimed.
Quite
the
reverse,
this
convergence
is
what
we
might
have
expected
given
similar
selection
pressures.
Mivart’s
case
was
tossed
out
and
Flower
denounced
transcendentalism
for
succeeding
only
in
burying
ana-
tomy
under
a
plethora
of
incomprehensible
names.
Like
Lankester,
he
urged
a
thorough
revision
of
textbooks
and
teaching
methods
to
usher
in
an
“epoch
of
revolution
.
_
.
in
our
Profession”.”
Mivart
was
beleaguered.
Even
before
publication
ot
his
major
work
On
the
Genesis
of
Species
in January
1871,
Huxley,
Lankester,
and
Flower
had
all
come
out
against
him.
The
Genesis
electrified
the
situation.
Darwin
thought
it
grossly
unfair
and
largely
the
product
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“bigotry”.
Their
letters
became
fraught,
a
desperation
of
pleasantries,
denials
of
bad
intent,
yet
mutual
dissent.
It
took
exactly
a
year
for
relations
to
collapse,
a
year
which
saw
Mivart’s
hostile
Quarterly
review
of
Darwin’s
Descent
of
Man
countered
by
Huxley’s
stinging
rejoinder.
In
January
1872
Darwin
dropped
Mivart
a
note,
saying
he
would
no
longer
read
his
papers,”
and
Huxley
rather
callously
told
Mivart
to
stop
“running
with
the
hare
and
hunting
with
the
hounds”.
If
the
Genesis
was
Mivart’s
attempt
to
undo
the
ideological
damage
wrought
by
his
erstwhile
colleagues,
it
also
shows
him
wholly
disillusioned
with
the
Darwinian
mechanism.
It
was
de-
signed
to
render
natural
selection
impotent,
or
at
least
subservient
to
an
inner
driving
mechanism.
To
the
extent
that
Pius
IX
awarded
him
an
honorary
Ph.D
.
in
1876
he
succeeded;
but
then
the
Pope
was
barely
infallible
and
Rome
still
marginally
liberal
(Mivart’s
fortunes
at
the
hands
ofthe
Roman
curia
were
to
take
a
markedly
downward
turn
in
later
years).
The
Genesis
acted
as
a
logical
framework
to
hang
the
diverse
strands
of
Darwinian
opposition.
The
Quarterly
Review,
rabid
at
the
prospect
of
chance
creeping
in,
had
already
asked
how
even
an
infinite
number
of
accidents
could
conspire
to
transmute
the
entire
mosaic
of
bodily
tissues,
while
keeping
them
delicately
synchronised.
Chance
was
preposterous,
“there
must
be
a
guiding
principle
within
variability
itself,”
pushing
life
forward
in
a
well-
planned
drive.
This
was
Mivart’s
launch
point.
The
innate
drive
he
saw
manifesting
in
convergent
structures,
and
in
“identical”
yet
unrelated
animals.
Darwin’s
single
tree
was
ousted
by
a
“grove
of
trees”,
each
rooted
separately
but
with
branches
intertwining
and
stretching
upwards
together.
The
new
fossil
work
provided
a
perfect
example,
and
Mivart
carefully
exploited
Huxley’s
apparent
confusion
over
dinosaurs,
Archaeopteryx
and
ostriches.
Had
flying
birds
descended
from
pterosaurs
and
ostriches
from
dinosaurs,
no
amount
of
fortuitous
variation
could
explain
the
marvellous
con-
fluence
between
the
two
avian
types
today.
Conversely,
if
Archaeopteryx
was
descended
from
giant
struthious
birds,
could
random
variations
explain
its
similarity
to
pterosaurs?
-
a
similarity
which
extended
to
brain
shape,
as
Seeley
had
shown.
Birds
had
grown
to
resemble
pterosaurs
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because
the
process
has
taken
place
not
by
merely
haphazard,
indefinite
variations
in
all
directions,
but
by
the
concurrence
of
some
other
and
external
natural
law
or
laws
co-operating
with
external
influences
_
_
.“‘
This
“innate
power”
could
channel
the
development
of
unrelated
organisms
along
parallel
or
even
convergent
pathways.
All
ver-
tebrates
which
flew
would
therefore
tend
towards
an
optimum
aerodynamic
shape.
Huxley
came
crashing
down
on
Mivart
in
a
story
that
is
only
too
well
known.
Mivart’s
specific
avian
criticisms
-in
fact
almost
all
his
scientific
criticisms
-
went
by
the
board.
What
Huxley
really
loved
were
metaphysical
and
military
issues,
and
the
Genesis
afforded
him
an
unbridled
opportunity
to
pitch
into
“that
vigorous
and
consist-
ent
enemy
of
the
highest
intellectual,
moral,
and
social
life
of
mankind
-
the
Catholic
Church.”
But
for
all
the
exegetics
and
quibbles
over
whether
or
not
the
Spanish Jesuit
Suarez
provided
for
“derivative
creation”,
Mivart
was
really
being
pinned
out,
as
Huxley
admitted
in
a
candid
letter
to
Hooker,
for
being
“insolent
to
Darwin”.“2
The
young
guard
smartly
closed
ranks
to
exclude
the
heretic
and
Hooker
was
still
prepared
to
blackball
Mivart’s
applica-
tion
to
join
the
Athenaeum
Club
years
later.
The
punishment
would
have
been
out
of
all
proportion
had
the
crime
been
solely
scientific.
But
Mivart’s
untimely
and
unexpected
pledge
of
support
for
the
despised
Platonism
stabbed
at
the
very
heart
of
the
new
movement;
a
fact
made
worse
by
his
almost
becoming
one
of
Darwin’s
inner
circle.
His
precipitous
desertion
called
for
a
show
of
strength,
as
much
to
warn
the
faithful
as
frighten
the
offender.
Mivart
thus
found
himself
excommunicated
by
bell,
book
(The
Origin)
and
candle,
as
he
was
later
to
be
by
the
Church
itself.
An
outcast,
he
not
unnaturally
turned
to
Owen
for
help.
He
knew
Owen
would
be
“amused”
to
hear
that
Huxley
was
berating
him
(Mivart)
“for
not
showing
sufficient
reverence
for
Mr
Dar-
win”.
The
irony,
of
course,
was
that
Huxley
himself
“some
years
ago
very
vehemently
repudiated
the
notion
of
reverence
for
Authority
in
matters
of
science”,
and
Mivart
asked
Owen’s
“confidential”
help
in
illustrating
this
Janus-faced
behaviour
to
strengthen
his
rejoinder.
He
also
hoped
to
have
“a
little
friendly
chat”,“’
but
the
outcome
is
unknown.
Owen
might
have
been
ice-cool
-
after
all,
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had
been
treading
Huxley’s
path
for
a
decade.
To
suddenly
find
the
bulldog
biting
him
and
expect
Owen’s
sympathy
was
a
bit
much.
Still,
this
is
the
first
hint
that,
by
the
early
seventies,
Platonists
were
being
thrown
together
for
mutual
protection.
Palaeontology
of
Despair
.
.
.
science
will
accept
the
view
of
the
Dodo
as
a
degenerate
Dove
rather
than
as
an
advanced
Dinothere.
Owen
in
1875,
dispensing
justice
to
Huxley
and
Darwin
alike.
The
period
1868-1874
was
thus
a
harrowing
one
for
Platonists.
Militancy
among
materialists
had
shown
an
unprecedented
up-
surge,
bringing
with
it
a
hatred
of
all
things
Romantic.
The
new
middle-class
professionals
had
begun
to
seize
the
organs
of
scientific
power
in
the
capital.
With
extremists
in
control
(or
so
he
thought),
Mivart
no
longer
felt
able
to
support
the
party,
and
he
seceded
in
1869,
quietly
followed
by
a
number
of
influential
palaeontologists
(Chapter
6).
Inevitably,
the
main
strength
of the
Darwinians
lay
in
their
social
cohesion.
This
tight-grouping
was
evident
in
the
almost
simul-
taneous
assaults
on
Mivart.
The
renegade
stood
flanked
on
all
sides:
Lankester
expunging
his
ideal
terminology,
Flower
tackling
his
scientific
criticisms,
and
Huxley
demolishing
all
prospects
for
a
Catholic
evolutionism.
The
Darwinians
bore
down
on
Mivart,
attempting
to
isolate
and
prevent
the
spread
of
such
disaffection.
This
unmistakable
social
network
is
something
Platonists
lacked.
While
not
scarce,
they
were
unorganised
and
socially
fragmented.
Darwinism,
by
contrast,
was
perfectly
tailored
to
fit
over
the
middle-class
professional
network
which
had
sprung
up
in
the
fifties.
Thus
its
social
base
was
ready-made,
and
the
professionals
to
whom
it
appealed
were
by
1859
already
sliding
into
positions
of
power.
This
trend
continued
as
Huxley’s
students
captured
key
academic
posts
in
the
sixties
and
seventies.
Like
Flower,
eased
into
the
Royal
Society
under
Huxley’s
auspices,
and
groomed
as
his
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successor
in
the
Hunterian
Chair,
Lankester
had
risen
through
Huxley’s
intercession.
Not
long
after
his
pro-Huxley
paper
in
the
Annals
a
Fellowship
in
the
sciences
was
created
at
Exeter
College,
Oxford,
and
Huxley
effectively
secured
it
for
him.
And
when
Lankester
then
complained
of the
“medieval
folly
and
corporation-
jealousy
and
effete
restrictions”“”'
of
the
place,
he
was
relocated
at
University
College
London,
where
the
Chair
of
Zoology
had
fallen
vacant
on
Grant’s
death.
Some
of
the
support
Platonists
might
have
summoned
had
been
jeopardised
by
Owen’s
own
intransigence.
Huxley,
Flower,
and
Rolleston
had
capitalised
on
this
in
their
effort
to
disgrace
him
during
the
ape-brain
debate.
Rightly
or
wrongly,
Owen
had
been
branded
a
liar,
and
his
name
dragged
through
the
mud
(or
at
least
the
medical
press
and
popular
weeklies).
No
doubt
it
was
mostly
his
fault,
yet
the
treatment
was
particularly
harsh,
and
for
Owen,
deeply
distressing;
he
was
never
to
forgive
or
forget,
his
anger
and
frustration
spreading
through
his
science
like
a
cancer.
Ten
years
after
the
event,
in
an
outspoken
letter
to
Tyndall,
he
gave
vent
to
his
feelings.
Tyndall,
who
had
written
secretly
in June
1871
imploring
Owen
to
heal
the
breach
with
Huxley,
received
this
tart
reply:
Prof.
Huxley
disgraced
the
discussions
by
which
scientific
differences
of
opinion
are
rectified
by
imputing
falsehood
in
a
matter
in
which
he
differed
from
me.
Until
he
retracts
this
imputation
as
publicly
as
he
made
it
I
must
continue
to
believe
that,
in
making
it,
he
was
merely
imputing
his
own
(base
and
mischievous)
nature.”
Given
the
circumstances,
it
was
foolish
to
have
imagined
anything
different;
their
paths
had
grown
so
divergent,
their
ideologiesat
such
loggerheads,
and
their
science
so
riddled
by
cat-and-mouse
games,
that
matters
had
simply
worsened.
“I
had
hoped
against
hope",
Tyndall
sighed,
“for
it
has
saddened
me
beyond
measure
to
witness
the
conflict
and
consequent
estrangement
between
two
such
men
as
you
and
Huxley.”
Not
that
Huxley
would
have
welcomed
any
easing
of
relations
(and
how
odd
that
Tyndall
was
blind
to
the
fact).
With
Owen
the
Darwinian
béte
noire
and
the
butt
of
Huxley’s
latest
palaeontological
campaign,
reconciliation
might
have
been
disastrous.
By
1871
Huxley
had
only
just
completed
demolishing
Owen’s
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dinosaur,
leaving
mopping
up
operations
to
Hulke
and
Woodward.
Even
as
he
replied
to
Tyndall,
the
Grand
Old
Man
of
palaeontology
was
being
pushed
into
a
corner.
Perhaps
Owen
should
have
stood
his
ground,
but
he
was
alone
and
retreated.
He
now
swung
the
full
might
of
his
palaeontology
into
reaction.
Naturally
he
rejected
Huxley’s
bird
ancestry
outright,
and
intended
his
new
palaeontological
creation
to
undermine
not
only
Huxley’s
avian
work
but
its
Darwinian
wellsprings.
In
short,
from
1872-8
Owen
refashioned
the
dinosaur,
undoing
the
marvellous
work
he
had
done
in
the
forties,
deliberately
making
the
beast
inaccessible
to
Huxley,
Darwin
and
their
supporters.
He
was
so
blatant
about
it
as
to
leave
no
other
explanation
possible.
Huxley’s
final
provocation
might
have
been
the
last
straw.
ln
1869
he
recruited
a
new
Isle
of
Wight
dinosaur
Hypsilophodon
for
the
cause,
assuring
the
Geological
Society
that
it
“affords
unequivocal
evidence
of
a
further
step
towards
the
bird”;
and
the
claim
now
sounded
less
outrageous
given
the
reptile’s
turkey-size.
Pushed
to
the
fore
and
made
an
evolutionary
test
case,
the
little
Hypsilophodon
began
to
attract
supporters.
It
became
‘hot
property’,
with
Huxley,
Owen
and
Hulke
all
working
on
it
simultaneously.
Hulke
probably
switched
his
attention
because
of
this
supposed
avian
affinity,
and
he
backed
Huxley
to
the
hilt
-
deliberately
clashing
with
Owen,
who
regarded
the
new
fossil
as
merely
a
dwarf
species
of
Iguanodon.
Meanwhile,
Huxley
began
laying
siege
to
Owen’s
‘pachydermal’
monstrosity,
using
tactics
familiar
to
anyone
who
remembered
the
ape
debate.
He
accused
Owen
of
filching
his
‘pachydermal’
model
from
von
Meyer
-
who
had
labelled
iguanodons
and
megalosaurs
Pachypoda.
Even
Owen’s
replacement
definition
was
botched,
and
he
failed
to
question
the
basic
assumption
that
dinosaurs
“made
the
nearest
approach
to
mammals".
From
Huxley’s
tone,
it
sounded
as
though
Owen
had
compiled
a
catalogue
of
glorious
errors:
Every
character
which
is
here
added
to
Von
Meyer’s
diagno-
sis
and
description
of
his
Pachypoda
has
failed
to
stand
the
test
of
critical
investigation;
while
it
is
to
birds
and
not
to
mammals
that
the
Dinosauria
approach
so
closely.
There
is,
in
fact,
not
a
single
specially
mammalian
feature
in
their
whole
organization.”
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In
the
end
Huxley
allowed
“justice
to
give
way
to
expediency"
and
he
retained
the
name
Dinosauria
for
the
huge
Iguanodon
and
Megalo-
saurus;
in
which
case
it
was
wholly
inappropriate
for
the
tiny,
delicate
Compsognathus,
and
Huxley
separated
this
off
into
a
parallel
group
of
equivalent
status,
the
Compsognatha.
And
in
an
effort
to
carry
his
ideas
through
into
the
classification,
he
united
them
all
under
the
banner
Ornithoscelida
(i.e.
“birdleg”).
Owen
was
out-
flanked.
By
1870
Huxley
had
challenged
conventional
wisdom
on
dinosaurian
physiology
(indicating
an
avian
anatomy
and
even
“hot
blood”),
given
the
reptiles
a
bird-like
bipedal
stance,
and
finally
changed
the
classification
to
rubber-stamp
the
“ornithic”
product.
Owen’s
integrity
had
again
been
impugned;
he
stood
accused
of
plagiarism
-
practically
of
ineptitude
in
carrying
out
his
dirty
deed.
To
this
shabby
treatment
he
responded
predictably.
He
denounced
the
dinosaur-bird
ancestry
as
another
of
Huxley’s
“sensational
tricks”
and
staked
out
a
rival
position
in
his
Palaeontographical
Society
memoirs.
But
to
dodge
Huxley’s
obstacles
he
had
to
steer
his
dinosaur
on
a
crooked
course.
This
he
did
with
a
certain
precision,
even
self-consistence,
but
still
the
put-upon
beast
emerged
looking
the
worse
for
wear.
Ostriches
were
not
the
progeny
of
dinosaurs.
Owen
saw
them
as
a
classic
case
of
“Buffon’s
belief
in
the
origin
of
species
by
way
of
degeneration”.
Some
time
in
the
past,
perhaps
on
an
island,
with
plentiful
food
and
a
lack
of
predators,
birds
had
descended
from
the
trees
and
their
wings
atrophied.
But
if
right-minded
biologists
accepted
“the
Dodo
as
a
degenerate
Dove”
then
“whence
the
dove?”
Not
from
dust,
and
certainly
not
from
Prof.
Huxley’s
dinosaurs.
Owen
hoped
to
be
spared
“the
bottomless
pit
of
Athe-
ism”
for
suggesting
an
alternative
natural
route.
Admittedly
pter-
odactyls
differed
from
birds
in
possessing
teeth,
tails
and
an
elon-
gated
wing
finger,
but
on
two
counts
Archaeopteryx
bridged
the
gap.
Like
Cope
and
Seeley,
Owen
placed
Archaeopteryx
between
birds
and
pterosaurs,
although
“how
Ramphorynchus
[sic]
became
transmuted
into
the
Archaeopteryx”
was
an
open
question."
Owen
took
a
functional
approach
to
the
rest
of the
problem.
The
“abettors
and
acceptors”
of
natural
selection
had
failed
miserably
to
explain
why
the
fore-limbs
had
shrunk
in
some
dinosaurs.
It
was
insanity
to
imagine
them
walking
daintily
on
their
hind
legs
like
Phillips’s
ostrich;
Owen
delved
deeply
into
joints,
bones
and
muscles
to
prove
that
the
“gravigrade”
monsters
could
no
more
rear
up
than
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His
real
functionalist
explanation,
though,
was
in
some
senses
disappointing.
He
noted
that
extinct
aquatic
crocodiles
had
small
fore-limbs
for
streamlining.
With
the
tail
providing
propulsion,
the
arms
were
tucked
against
the
flank
“in
the
forward
dash”
of
the
predator.
Owen
now
took
a
giant
leap
backwards:
he
proposed
that
Iguanodon’s
tail
was
similarly
compressed
to
act
as
a
propulsive
caudal
fin,
adding
that
the
degree
of
fore-limb
reduction
makes
a
convenient
gauge
of the
dinosaur’s
aquatic
adaptation.
The
idea
was
not
ludicrous,
in
fact
enormous
sculpted
vertebrae,
reminiscent
of a
whale’s
but
actually
belonging
to
the
“whale
saurian”
Cetiosaurus,
seemed
to
point
in
the
same
direction.
Yet
however
good
the
evidence,
it
was
impossible
not
to
imagine
Owen
up
against
a
wall.
He
bravely
fought
a
rearguard
action,
but
his
splendid
’41
‘pachyderm’,
already
crippled
by
Huxley’s
shafts,
was
forced
to
flee
into
water
and
swim
away.
5
“Phylogeny”
England’s
Lack
of
Response?
It
seems
rather
odd
that
the
publication
of
Darwin’s
book
did
not
at
once
cause
a
rush
among
palaeontologists
to
find
more
evidence
as
to
the
manner
in
which
new
fossil
species
appeared
in
the
rocks.
One
might
have
thought
that
attempts
in
evolutional
palaeontology
would
have
been
very
much
to
the
fore
in
the
eighteen-sixties,
but
it
was
not
till
nearly
the
end
of the
century
that
deliberate
studies
began
to
be
made
in
Britain.
John
Challinor
in
his
biblio-
graphic
History
of
British
Geology.”
Surprisingly
little
genealogical
research
was
carried
out
in
mid-
Victorian
England.
Disregarding
Huxley
(which
Challinor
does),
there
was
nobody
to
rival
the
respectable
pedigree
work
emanating
from
the
Continent
or
America 2
let
alone
the
speculative
exercises
of
the
German,
Ernst
Haeckel
(1834-1919).
Ironically,
one
of
the
most
challenging
projects
in
England,
Phillips’
study
of
Jurassic
invertebrate
succession,”
was
literally
that:
an
attempt
to
challenge
Darwin’s
belief
that
evolution
could
work
above
the
generic
level.
Phillips
found
no
evidence
for
the
gradual
emergence
of
new
orders
or
classes.
So
why
did
the
Origin
fail
to
make
a
greater
impact
on
British
palaeontologists?
The
social
historian
David
Elliston
Allen
puts
the
lack
of
enthusiasm
down
to
a
growing
professionalism
among
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geologists;
having
defined
a
narrower
set
of
problems,
to
be
solved
within
their
disciplinary
boundary,
they
were
reluctant
to
resort
to
grandiose
multi-disciplinary
solutions,
of
the
sort
offered
by
Darwin.“
Obviously
not
all
palaeontologists
were
oblivious
to
the
Origin.
Huxley
was
devoting
increasing
time
to
the
subject
;
to
leave
him
out
of
the
picture
is
-
as
Cope
said
of
Darwin’s
failure
to
recognise
the
progressive
element
in
evolution
-
to
leave
the
Prince
out
of
Hamlet.
But
the
fact
remains
that,
apart
from
Hulke,
Huxley
was
almost
alone
in
tackling
genealogies.
My
object
in
this
chapter
is
to
explain
why
this
should
have
been
so,
and,
in
particular,
to
investigate
the
social
reasons
why
Huxley
more
than
any
contem-
porary
palaeontologist
was
eager
and
willing
to
import
the
new
German
approaches
to
fossil
history.
Other
explanations
of
geology’s
neglect
of
Darwin
spring
to
mind.
We
might,
for
example,
see
the
Origin
as
primarily
a
sophisti-
cated
exercise
in
biogeography,
and
Darwin’s
reconstruction
of
variation,
migration,
and
isolation
as
a
neat
solution
to
the
difficul-
ties
he
encountered
with
the
distribution
of,
say,
Galapagos
and
South
American
finches.
Not
surprisingly,
his
most
ardent
suppor-
ters,
Hooker
at
Kew
and
the
co-founder
of
natural
selection,
Alfred
Russel
Wallace,
were
biogeographers,
not
palaeontologists;
and
it
was
to
geographical
distribution
with
its
perennially
knotty
prob-
lems
that
the
Origin
obviously
rendered
greatest
service.
Looking
deeper,
this
emphasis
itself
reflects
England’s
maritime
tradition
and
expanding
global
empire.
Darwin,
Hooker,
and
Huxley
had
all
spent
protracted
periods
aboard
Royal
Naval
surveying
vessels,
which
were
engaged
in
oceanographic
measurements
(ultimately
with
a
view
to
securing
British
trade
routes).
Huxley
actually
met
his
future
wife
in
Sydney.
And
Wallace
was
a
kind
of
global
vagrant,
who
travelled
extensively
in
the
jungles
of
South
America
and
the
Far
East,
where
he
finally
conceived
natural
selection.
The
crucial
importance
of
biogeography
for
the
inception
of
Darwin’s
ideas
is
reflected
in
the
rapidly
expanding
literature
on
the
subject,
especially
in
the
journal
of
the
History
of
Biology.
But
whereas
geographical
distribution
had
a
venerable
history
and
was
anchored
in
the
Lyellian
science
imbibed
by
Darwin,
the
concept
of
“phylogeny”
(i.e.
the
study
of the
evolutionary
routes
followed
by
particular
organisms)
was
largely
a
sixties’
invention
-
born
of
Haeckel
out
of
Darwin,
one
might
say.
But
why?
Why
did
it
take
a
German
to
draw
the
phylogenetic
implications
out
of
Darwinism?
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For
one
thing,
in
Germany
at
the
time
there
was
less
emphasis
on
global
distribution
patterns.
Indeed,
the
German
states
before
unification
(
1866-
1871)
had
little
maritime
experience,
and
Haeckel
in
1865
actually
had
to
ask
Huxley
to
get
him
onto
a
British
surveying
ship
(although
Huxley
counselled
him
to
“stop
at
home,
and
as
Goethe
says,
find
your
America
here”).5
Not
that
Germans
failed
to
voyage
to
distant
continents;
one
has
only
to
think
of
Humboldt’s
travels,
and
his
best-selling
accounts.
The
point
is
that
Germany
lacked
a
colonial
empire,
something
Haeckel
was
to
regret
on
witnessing
the
French
excursion
into
Algeria.
No
over-
seas
colonies
and
no
protected
trade
routes
meant
for
the
most
part
no
continuous
supplies
of
fossils
or
exotic
cadavers,
as
were
being
shipped
to
Paris
and
London
from
the
four
corners.
Hence
German
science
was
orientated
less
towards
biogeography
than
Naturphilo-
sophie,
with
its
paradigm
in
embryological
growth;
and
it
was
from
a
Romantic
seed
planted
in
Darwinian
soil
that
Haeckel’s
famous
(or
infamous)
family
trees
sprang.
Geographical
distribution
was
also
attractive
in
Britain
because
it
was
largely
empirical;
it
fitted
in
superbly
with
the
methodological
make-up
of
early
Victorian
science.
The
Darwinism
which
grew
from
it
was
another
matter:
largely
hypothetical,
occasionally
grandiose,
and
to
many
morally
questionable.
Thus
anyone
who
wished
to
use
it
to
build
family
trees
had
to
forestall
the
expected
methodological
criticism.
Sedgwick
and
Phillips
had
insisted
that
geology
should
be
descriptive,
factual,
and
starting
in
“that
tram-
road
of
all
solid
physical
truth
-
the
true
method
of
induction".
Accordingly
the
only
valid
“generalisations”
were
those
arising
almost
unaided
out
of
the
piles
of
dry
facts.
Darwin
himself
attempted
to
avert
criticism
on
this
score
by
opening
his
Origin
with
the
disarming
claim
that
the
book
rested
on
twenty
years’
worth
of
patient
fact
finding.
Still
Sedgwick
accused
him
of
abusing
the
inductive
method
and
starting
off
in
“machinery”
as
wild
“as
Bishop
Wilkins’s
locomotive
that
was
to
sail
with
us
to
the
moon.”
Geology
had
a
fierce
pride
in
its
untainted
inductivist
base
(culti-
vated
in
the
thirties
partly
to
disbar
the
lunatic
fringe
of
Scriptural
cosmogonists;
indeed,
crude
reconciliations
were
still
slightly
irri-
tating,
judging
by
the
fact
that
the
new
middle-brow
Geological
Magazine
in
1865
devoted
three
pages
to
slating
the
Rev.
Thomas
Marsden’s
Sacred
Steps
of
Creation).
At
the
learned
societies
this
descriptive
bias
was
evidently
responsible
for
the
shunning
of
any
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Older
geologists
still
be-
laboured
the
point:
Phillips
in
his
1860
address
to
the
Geological
Society
boasted
of
“our
emancipation
from
the
tyranny
of
hypoth-
esis",
and
looking
over
the
year’s
productions
in
the
Quarterly
journal
praised
the
“practical
character
of
the
papers”."
Given
this
methodological
bent,
it
is
not
surprising
that
palaeontology
con-
tinued
producing
some
of
the
most
doggedly
descriptive
practi-
tioners,
even
in
late
Victorian
times:
Harry
Seeley
(Sedgwick’s
one-time
assistant)
perhaps
being
the
most
defiant
-
although
I
shall
argue
in
the
next
chapter
that
a
fine
study
of
his
science
still
reveals
strong
philosophic
assumptions
and
a
recognisable
social
commit-
ment.
On
the
other
side,
the
bourgeois
invasion
of
science
in
the
1850s
and
1860s
quickly
undermined
Sedgwick’s
position.
New-breed
scientists
with
an
evolutionary
axe
to
grind,
those
who
shaped
and
used
Darwinism
to
further
their
social
interests
(notably
Huxley,
Tyndall,
and
the
x
Club
members),
were
bound
to
deplore
“the
stream
of
cold
water
which
has
steadily
flowed
over
geological
speculations”,
as
Huxley
said
in
1869.’
To
legitimise
Darwinism,
they
had
first
to
lift
the
methodological
restraints
imposed
by
the
Oxbridge
dons.
Tyndall
of course
turned
evolution
into
a
glorious-
ly
deterministic
cosmological
system
and
proclaimed
us
all
souls
of
fire
and
children
of
the
sun.
Addressing
the
British
Association
in
1870
“On
the
Scientific
Use
of
the
Imagination",
he
despaired
of
the
Tories
“in
science
who
regard
imagination
as
a
faculty
to
be
feared
and
avoided
rather
than
employed.”
What
sounded
like
an
impartial
plea
for
scientific
freedom
was
more
obviously
an
attempt
to
lift
sanctions
against
the
new
naturalism,
enabling
him
in
the
notorious
Belfast
address
(1874)
to
“wrest”
from
theology
“the
entire
domain
of
cosmological
theory".
And
since
he
sought
at
least
partial
justification
in
the
Origin,
he
was
earnest
in
his
hands-off
demand,
warning
fellow
scientists
“to
be
cautious
in
limiting
[Mr
Darwin’s]
intellectual
horizon.”
In
this
chapter,
then,
I
shall
briefly
discuss
the
generation
and
meaning
of
Haeckel’s
“phylogeny”
in
Bismarck’s
Germany,
and
argue
that
Huxley
in
England,
leading
the
bourgeois
faction
most
in
need
of
a
‘pedigree’,
was
best
prepared
to
receive
the
new
Haecke-
lian
approach.
To
appreciate
why
necessitates
our
looking
at
Hux-
ley’s
social
position
in
what
he
once
called
“my
scientific
young
England”
-
with
the
clear
emphasis
on
“my”.
This
means
looking
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beyond
his
immediate
use
of
fossils,
e.g.
his
manufacture
of
bird-
dinosaur
links
to
undermine
Owen’s
edifice,
and
concentrating
on
the
more
general
shift
from
a
world
of
geologic
‘persistence’
to
one
of
limited
progression.
From
this
it
will
be
apparent
that
the
concept
of
“phylogeny”
boosted
Huxley’s
political
power,
in
terms
of
his
middle-class
struggle,
and
thus
it
was
an
inextricable
part
of
the
bourgeois
takeover
of
London
science.
Haeckel:
In
Support
of
Science
and
State
The
character
of
Haeckel
was
forged
amid
circumstances
that
have
largely
passed
away
from
the
scientific
world
of
our
time.
The
features
even
of
the
world
he
has
worked
in
of
recent
years
in
Germany
are
so
different
from
our
own
that
no
Englishman
can
understand
him
without
sober
study
of
his
life.
joseph
McCabe
in
the
Introduction
to
his
translation
(1909)
of
Bolsche’s
biography,
Haeckel:
His
Life
and
Work.”
Erik
Nordenskiold
acknowledged
Haeckel’s
History
of
Creation
(1868)
as
“perhaps
the
chief
source
of
the
world’s
knowledge
of
Darwinism”.
Exaggeration
or
no,
the
popular
appeal
of
the
man
claimed
by
Buchner
to
be
the
“German
Darwin”
was
phenomenal.
His
Riddle
of the
Universe
(
1899)
sold
100,000
copies
within
a
year
in
Germany
alone,
and
in
Britain
the
sixpenny
Rationalist
Press
edition
did
equally
well.
However
only
in
a
narrow
sense
was
Haeckel
the
“German
Darwin”,
and
the
title
probably
hides
more
than
it
reveals.
Haeckel
himself
admitted
that
Darwinism
was
“only
a
small
fragment
of
a
far
more
comprehensive
doctrine
-
a
part
of the
universal
Theory
of
Development,
which
embraces
in
its
vast
range
the
whole
domain
of
human
knowledge.”"
Also,
in
so
many
ways
Darwinism
was
peculiarly
English:
in
its
debt
to
Paleyite
natural
theology
and
Malthusian
population
studies,
in
its
subtle
recasting
of
Sedgwickian
geology
and
emphasis
on
fossil
and
recent
distribution
-
even,
Marx
laughed,
in
Darwin’s
“crude”
prose
style.
Social
conditions
in
Germany
in
the
1860s
were
pro-
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different,
and
not
surprisingly
Haeckel
acted
as
a
kind
of
distorting
lens,
adapting
the
Origin
to
nationalist
needs.
This
neces-
sarily
entailed
its
recreation
into
a
culturally-accessible
form,
in
the
process
of
which
he
produced
some
essentially
novel
concepts
in
palaeontology.
It
is
no
coincidence
that
as
Germany
reunified
under
Bismarck,
“the
practical
creator
of
history”,
‘O
so
Haeckel
developed
the
concept
of
phylogeny,
or
racial
history
of the
phylum
(both
words
of
Haeckel’s
invention).
To
go
with
the
new
historical
sense,
he
had
presented
a
palaeontological
parallel-
the
pedigree.
The
emotional
component
of
Haeckel’s
Darwinismus
probably
arose
from
his
Free
Evangelical
upbringing.
The
son
of
Prussian
Civil
Servants,
he
remained
a
pious
Protestant
throughout
his
university
days
at
Wurzburg,
at
which
time
he
could
still
condemn
the
materialist
outpourings
of
Carl
Vogt.
Evangelism
coupled
with
Haeckel’s
love
of
Naturphilosophie
later
led
to
a
kind
of
mystical
nature-worship
(again
distinguishing
him
sharply
from
English
Darwinians).
Goethe
and
the
influential
nature-philosopher
Lorenz
Oken
he
declared
to
be
prophetically
inspired,
and
Goethe
actually
shared
the
title
page
of
the
Generelle
Morphologie
in
1866
with
Lamarck
and
Darwin.
About
the
time
Darwin
published
the
Origin
Haeckel
settled
in
Jena,
a
university
town
which
held
tremendous
attraction
for
him.
At
one
time
or
other
it
had
welcomed
Goethe,
Hegel,
Oken
and
Schelling,
the
Prince
of
Romantics.
Perhaps
most
of
all
he
valued
it
because
it
allowed
him
to
work
closely
with
his
friend
and
mentor,
Carl
Gegenbaur
(1826-1903),
under
whom
he
hastily
completed
a
thesis
on
the
planktonic
radiolaria
in
1861.
By
1862
Haeckel
was
enjoying
equal
status
as
Extraordinary
Professor
of
Zoology.
It
was
an
exciting
time,
Haeckel
recalled,
when
the
“mystic
veil
of
the
miraculous
and
supernatural"
was
being
lifted
by
Darwin.
“
He
stayed
at Jena
for
the
rest
of
his
life,
turning
down
offers
of
lucrative
posts
elsewhere.
Jena
was
a
Protestant
university
and
Gegenbaur
a
Catholic,
and
relations
between
the
men
were
understandably
to
cool
as
Haeckel’s
vitriolic
campaign
against
Rome
escalated
(mirroring
the
State’s
own
hostility
after
the
1870
declaration
of
Papal
lnfallibility,
when
Bismarck
brought
in
his
restrictive
laws
against
Catholics,
banning
the
Jesuits,
etc.).
Despite
this,
in
the
1860s
Gegenbaur
had
attemp-
ted
to
bring
morphology
into
line
with
descent,
and
Haeckel`s
conception
of
hypothetical
ancestral
vertebrates
probably
owes
much
to
him.
Gegenbaur
built
up
a
picture
of
the
primeval
ances-
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tors
by
a
kind
of
morphological
extrapolation,
the
process
Owen
used
to
derive
the
Archetype.
Only
Gegenbaur’s
ancestors
had
a
real,
not
an
ideal,
existence.
For
instance,
he
imagined
the
shark
cranium
as
the
primordial
type,
from
which
all
other
vertebral
skulls
might
be
derived.
And
he
envisaged
an
“archipterygium”
or
ancestral
vertebrate
extremity,
from
which
the
fish’s
fin
and
tetra-
pod
limb
might
be
derived.
In
an
identical
way,
Haeckel
employed
hypothetical
forms
-like
the
famous
“promammal”,
or
first
mam-
mal,
from
which
all
others
sprang
(a
spectral
creature
proving
very
useful
to
Huxley
-
see
next
chapter).
After
the
tragic
death
of
his
young
wife,
Haeckel
attempted
to
drown
his
sorrows
by
throwing
himself
into
the
massive
two-
volume
Generelle
Morphologie,
astonishingly
written
and
printed
within
a
year.
With
the
more
popular
History
of
Creation
it
formed
an
extended
argument
for
descent,
backed
by
speculative
exercises
in
genealogy
and
ancestor
reconstruction.
He
brashly
tackled
the
ape-ancestry
of
man
in
a
way
that
made
Man’s
Place
seem
a
model
of
caution,
and
Darwin
admitted
that
had
he
read
Haeckel
earlier
he
might
never
have
completed
his
Descent
of
Man.
But,
unlike
Dar-
win’s
books,
Haeckel’s
had
an
overtly
political
function;
they
were
organs
of
social
reform,
and
designed
to
make
the
new
specialist
knowledge
“fruitful
to
the
mass”.12
In
a
crudely
effective
way,
for
example,
he
emphasised
our
ape
ancestry
because
it
was
distasteful
to
the
vaunted
aristocracy
-
noblemen
and
dogs,
he
once
remarked,
were
all
of
a
kind
in
the
womb.
The
last
decade
has
witnessed
a
historiographic
overhaul
of
Haeckel.
From
being
the
tireless
champion
of
liberal
democracy
he
has
become
the
more
sinister
scientific
father
of
proto-Nazism,
as
portrayed
in
Daniel
Gasman’s
Scientific
Origins
of
National
Socialism
(1971).
Haeckel’s
early
liberalism
was
of
a
distinctly
German
kind.
Where
British
middle-class
liberals
inherited
a
strong
state
and
saw
their
ends
best
served
by
reducing
government
interference
(finding
a
champion
in
Spencer),
Germany
after
unification
had
a
more
feeble
State
apparatus,
and
the
out-numbered
middle
classes
saw
their
interests
best
served
by
strengthening
it.
Hence
they
opposed
Spencer’s
“exaggerated
self-seeking
individualism”."
Of
course,
Haeckel’s
incessant
baiting
of
Church
and
nobility
did
attract
Left-leaning
intellectuals.
The
cellular
pathologist
and
public
health
campaigner
Rudolf
Virchow
-
in
an
effort
to
halt
the
spread
of
Haeckel’s
social
philosophy
in
schools
-
actually
damned
it
as
a
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to
socialism”.
But
the
truth
is
that
as
Bismarck
moved
slowly
to
the
Right
throughout
the
century,
Haeckel
was
never
far
behind.
Gasman
suggests
that
Haeckel
underwent
almost
instantaneous
conversion
to
Darwinism
in
1860
for
patriotic
reasons.
Political
unification
under
Bismark
raised
hopes
of a
new
teutonic
superior-
ity,
and
in
Darwin’s
daring
synthesis,
Haeckel
recognised
the
spiritual
salvation
of the
new
Germany.
His
“intensely
mystical
and
romantic
nationalism”,
his
almost
Messianic
appeal
to
the
ideal
of
the
German
Volk,
the
spirit
binding
all
to
the
Fatherland
-
these
factors
profoundly
affected
his
rendering
of
Darwinism.
The
new
sense
of
racial
identity
at
the
time
of
unification
were
given
specific
evolutionary
form
in
Generelle
Morphologie.
Welcoming
Bismarck
to
Jena,
Haeckel
declared:
“While
the
booming
of
guns
at
the
Battle
of
Koniggratz
in
1866
announced
the
demise
of
the
old
Federal
German
Diet
and
the
beginning
of
a
splendid
period
in
the
history
of
the
German
Reich,
here
in
Jena
the
history
of
the
phylum
was
born.”“‘
How
are
we
to
read
this?
An
almost
spiritual
parallel
between
the
superior
German
brotherhood
and
the
palaeontolo-
gical
(=
racial)
phylum,
progressing
through
competitive
racial
‘weeding’?
We
might
be
using
too
much
hindsight;
nonetheless
Haeckel
saw
racial
superiority
triumphing
in
the
Western
exter-
mination
of
“lowly”
savages,
and
therefore
progression,
both
of
the
phylum
and
Industrial
nations,
was
a
deduction
from
natural
selection
(as
he
read
it).
For
Germany
to
take
its
rightful
place
as
a
European
leader,
Haeckel
now
pressed
for
colonial
expansion
and
commercial
exploitation.”
One
begins
to
understand
why
he
should
spontaneously
propose
Bismarck
for
an
unheard-of
honor-
ary
Doctorate
in
Phylogeny.
In
his
religion
of
evolution,
the
State’s
most
important
intellectual
crutch,
the
phyllum,
was
as
mystically
real
as
the
Volkish
bond.
Generelle
Morphologie
was
at
once
impressive
and
infuriating.
Darwin
had
been
sent
proofs
and
December
1866
found
him
“groaning
and
swearing
at
each
sentence”,
complaining
of
its
unconquerable
size
and
incomprehensible
language.
(Haeckel
admitted
that
the
book
sold
badly
for
these
reasons,
hence
his
popular
version,
The
History
of
Creation.)
Even
Huxley
with
his
fluent
German
found
it
“an
uncommonly
hard
book”,
although
he
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seems
to
have
taken
vicarious
satisfaction
in
its
“polemic
excursus”,
telling
Haeckel
“I
have
done
too
much
ofthe
same
sort
of
thing
not
to
sympathise
entirely
with
you;
and
I
am
much
inclined
to
think
that
it
is
a
good
thing
for
a
man,
once
at
any
rate
in
his
life,
to
perform
a
public
war-dance
against
all
sorts
of
humbug
and
imposture”.
“’
Both
of the
books
alienated
and
embittered
conserva-
tives.
True,
Haeckel’s
language
was
less
scurrilous
than,
say,
Carl
Vogt’s,
who
occasionally
dragged
discussion
of
theology
to
gutter
level
(e.g.
in
designating
certain
“simious”
skulls
from
the
Dark
Ages
as
“Apostle
skulls”
on
the
presumption
of
their
belonging
to
degraded
Christian
missionaries).
But
even
Haeckel
could
point
to
Papal
history
and
the
“pious
inquisition”
as
proof
that
the
universe
lacked
moral
order.
However,
as
an
“attempt
to
systematise
bi-
ology
as
a
whole”
along
Darwinian
lines,
Huxley
was
suitably
im-
pressed
-
according
to
McCabe,
he
actually
judged
the
Morphologie
“one
ofthe
greatest
scientific
works
ever
published”.
‘7
And
both
he
and
Darwin
toyed
with
the
idea
ofa
translation
for
over
two
years.
Savage
cuts
were
needed
to
avoid
“English
propriety”
taking
fright;
Darwin
even
offered
to
defray
some
of the
cost,
and
the
Ray
Society
was
contacted
a
propos
an
abridgement,
with
the
“aggres-
sive
heterodoxy”
toned
down.
Evidently
they
met
insuperable
problems
and
the
scheme
fell
through.
The
book
was
just
“too
profound
and
too
long”,"’
and
as
a
result
it
is
doubtful
if
Darwin
ever
read
more
than
a
smattering
of the
German
pages.
Friendly
links
were
quickly
established.
Haeckel
called
Huxley
“the
most
eminent
English
zoologist”,
and
he
in
turn
hailed
Haeckel
as
a
Coryphaeus
among
German
naturalists.
As
early
as
1865
Huxley
had
pointed
him
out
to
Darwin
as
“one
of the
ablest
of
the
younger
zoologists
of
Germany".
In
October
1866
Haeckel
actually
spent
a
day
at
Down,
and
Darwin
admitted
having
“sel-
dom
seen
a
more
pleasant,
cordial,
and
frank
man”.“’
There
was,
perhaps,
a
certain
misfortune
in
Huxley’s
christening
the
infamous
ennucleate
primal-slime
‘organism’
from
the
Atlantic
mud
Bath-
ybius
Haeckelii,
since
it
shortly
proved
no
such
thing;
but
as
an
act
of
scientific
homage
it
was
indicative.
And
in
an
Academy
review
the
same year,
1868,
he
paid
Haeckel
the
ultimate
back-handed
compli-
ment,
admitting
that
Generelle
Morphologie
had
“all
the
force,
suggestiveness
and,
what
I
may
term
the
systematising
power,
of
Oken,
without
his
extravagance.
”
Despite
rounding
off
his
review
by
endorsing
“the
general
tenor
and
spirit”
of
The
History
of
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Creation,
Huxley
felt
some
trepidation
at
its
apparent
mechanistic
excesses.
He
reminded
Haeckel
that
a
clockwork
universe
was
ultimately
indistinguishable
from
a
teleological
one,
taking
the
Tyndallian
line
“that
the
existing
world
lay,
potentially,
in
the
cosmic
vapour;
and
that
a
sufficient
intelligence
could,
from
a
knowledge
of
the
properties
of
the
molecules
of
that
vapour,
have
predicted,
say
the
state
of
the
Fauna
of
Britain
in
1869
.
_
."
The
same
year
he
posted
to Jena
a
copy
of
his
Edinburgh
lecture
“On
the
Physical
Basis
of
Life”,
with
its
criticism
of
philosophical
material-
ism
“which
I
should
like
you
to
consider”.2°
To
employ
materialist
terminology
was
acceptable,
even
desirable,
but
to
profess
know-
ledge
of
ultimate
matter
(or
spirit)
was
nonsense.
However,
it
became
increasingly
apparent
that
Haeckel’s
philosophy
was
a
world
removed
from
the
simple
mechanistic
materialism
that
Huxley
supposed.
While
apparently
championing
a
cosmic
mechanism,
Haeckel
talked
in
ecstatic
terms
of
all
nature
being
“alive”,
and
was
soon
to
dispense
to
each
atom
an
individual
soul;
the
holy
of
holies
within
the
cosmic
tabernacle
which
was
to
form
the
basis
of
his
religion
of
nature-worship.
None
of
this
would
Huxley
have
understood
or
appreciated.
But
the
early
Haeckel
did
influence
Huxley,
and
profoundly.
I
suspect
that
Huxley
was
actually
unaware
of
the
strength
of
a
phylogenetic
programme
until
he
read
Generelle
Morphologie.
Hav-
ing
proof-read
Spencer’s
First
Principles
he
knew
that
evolution
was
ripe
for
a
speculative
cosmic
gloss.
But
Spencer
had
done
nothing
for
phylogeny.
If
anything,
his
views
had
been
subverted
by
Huxley,
whose
‘persistence’
caused
him
to
downplay
all
notion
of
fossil
progress.
Now
‘persistence’
itself
was
on
the
wane,
and
Haeckel’s
gnarled
family
trees
began
to
look
tempting.
Of
course
there
was
consternation
at
his
rather
rash
manufacture
of
ancestors
from
embryonic
models.
More
so
perhaps
than
at
his
hypothetical
ape-man
Pithecanthropus.
But
Haeckel
himself
recognised
that
these
“hypothetical
genealogies”
were
nothing
more
than
an
approxima-
tion,
drawn
up
in
spite
of
the
“extreme
difficulty
of
the
task”
and
“discouraging
obstacles”;
and
he
hoped
that
more
accurate
replace-
ments
would
soon
be
forthcoming,
even
if
we
could
never
arrive
at
a
“complete
pedigree”.
Darwin
had
mixed
feelings:
Your
chapters
on
the
affinities
and
genealogy
of
the
animal
kingdom
strike
me
as
admirable
and
full
of
original
thought.
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Your
boldness,
however,
sometimes
makes
me
tremble,
but
as
Huxley
remarked,
some
one
must
be
bold
enough
to
make
a
beginning
in
drawing
up
tables
of
descent.”
On
occasions,
historians
have
been
inordinately
critical
of
Haeckel
for
his
rampant
phylogenising,
and
in
as
much
as
he
resorted
to
questionable
techniques
(or
even
guesswork),
the
criti-
cism
was
probably
j
ustified.
But
this
is
to
miss
the
heuristic
function
of
his
trees.
As
Oscar
Schmidt
of
Strasburg
conceded
in
1873,
“It
matters
nothing
that
he
has
repeatedly
been
obliged
to
correct
himself,
or
that
others
have
frequently
corrected
him;
the
influence
of
these
pedigrees
on
the
progress
of
the
zoology
of
Descent
is
manifest
to
all
who
survey
the
field
of
science
_
.
.”
One
only
really
begins
to
appreciate
this
on
observing
the
effect
they
had
on
Huxley.
Was
he
signalling
conversion
when
he
confessed
in
his
Academy
review
that:
ln
Professor
Haeckel’s
speculations
on
Phylogeny,
or
the
genealogy
of
animal
forms,
there
is
much
that
is
profoundly
interesting
.
_
.
Whether
one
agrees
or
disagrees
with
him,
one
feels
that
he
has
forced
the
mind
into
lines
of
thought
in
which
it
is
more
profitable
to
go
wrong
than
to
stand
still.”
Anyway,
Huxley’s
first
use
of
trees
immediately
followed
his
reading
of
Haeckel.
He
received
his
copy
of
Generelle
Morphologie
in
November
1866,
although
lecturing
prevented
anything
but
a
skim,
and
the
following
May
he
apologised
to
Haeckel
that
he
had
still
“not
been
able
to
read
it
as
I
feel
I
ought".
However,
the
need
for
an
English
abridgement
eventually
sent
him
deeply
into
the
tome,
shortly
after
which
he
constructed
his
first
pedigree.
Addres-
sing
the
Zoological
Society
in
1868,
he
suggested
that
“all
the
Gallo-columbine
birds
[partridges
and
pigeons]
must
be
regarded
as
descendants
of a
single
primitive
stock”
and
that
“the
relations
of
the
different
groups
should
be
capable
of
representation
by
a
genealogical
tree,
or
phylum
as
Haeckel
calls
it
in
his
remarkable
‘Generelle
Morphologie’.
”
Huxley
drew
up
just
such
a
tree,
deriv-
ing
all
carinates
(flyers)
from
a
partridge-like
ancestor,
and
he
began
reclassifying
birds
into
“logical
groups",
telling
the
editor
of
The
Ibis
that
this
was
“simply
a
first
and
most
important
stage
in
the
progress
towards
the
ultimate
goal,
which
is
a
genetic
classification”,
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as
a
classification
“which
shall
express
the
manner
in
which
all
living
beings
have
been
evolved
one
from
the
other.”
All
of
which
is
strikingly
reminiscent
of
Haeckel’s
goal-
to
“introduce
the
Descent
Theory
into
the
systematic
classification
of
animals
and
plants,
and
to
found
a
‘natural
system’
on
the
basis
of
genealogy
_
_
.”2“
1868,
the
year
of
Bathybius
Haeckelii
,
probably
marked
the
height
of
Haeckel’s
influence.
Look
again
at
Huxley’s
letter,
written
that
January,
in
which
he
admits
to
be
reworking
the
descent
of
dino-
saurs.
He
tells
Haeckel:
The
road
from
Reptiles
to
Birds
is
by
way
of
Dinosauria
to
the
Ratitae.
The
bird
“phylum”
was
struthious,
and
wings
grew
out
of
rudimentary
forelimbs.
You
see
that
among
other
things
I
have
been
reading
Ernst
Haeckel’s
Morphologie.2“
Huxley’s
Social
Strategem
Both
Darwin
and
Wallace
-
indeed,
Herbert
Spencer
and
Huxley
as
well
-
were
members
of
the
middle
class
before
they
were
scientists.
By
the
mid-nineteenth
century
this
class
had
developed
a
cultural
paradigm
which
assumed
that
progress
was
dependent
upon
economic
competition.
In
the
fifties
cosmic
optimism
was
supported
by
a
rapidly
rising
gross
national
product.
Michael
Helfand
(1977)
in
an
essay
on
the
political
import
of
Huxley’s
“Evolution
and
Ethics”.’5
We
must
dig
still
deeper
to
discover
why
Huxley
found
the
Morphologie
so
attractive;
after
all,
its
leading
tenets
clashed
with
almost
everything
he
had
once
taught
regarding
life’s
persistence.
His
use
of a
bird
pedigree
as
a
snub
to
Owen
can
hardly
be
the
whole
explanation
of
his
adoption
of
Haeckelian
science.
Owen
never
invoked
descent,
resting
his
case
on
the
morphological
similarity
of
“Phylogeny”
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mammals
and
birds.
So
Huxley
could
simply
have
compared
birds
to
reptiles
without
mentioning
evolution
and
been
just
as
effective,
perhaps
more
so.
Haeckel
to
many
was
the
devil
incarnate;
putting
his
programme
into
effect
might
ultimately
have
cost
Huxley
votes.
This
being
so,
we
should
investigate
the
growing
socio-political
use
Huxley
found
for
genealogy.
But
to
do
this
We
must
first
consider
the
historical
setting,
concentrating
on
the
social
inequali-
ties
and
political
solutions
of
the
period
(an
unsettled
one
at
that).
1866-1870
was
a
time
of
growing
trade-unionism
and
demands
for
reform,
suffrage
and
educational
opportunities.
Paradis
has
noted
that
the
social
theme
in
Huxley’s
essays
strengthened
during
these
years.
So
did
his
materialism,
which
is
understandable
since
it
was
part
of the
anti-aristocratic,
anti-clerical
ideology
of
his
‘mercantile’
class.
He
actually
portrayed
the
‘scientist’
in
his
Working
Men’s
lectures
as
a
proletarian
(which
would
not
have
endeared
him
to
the
Cambridge
dons).
The
artisan
and
anatomist
were
labouring
brothers,
each
having
to
grapple
with
often
sordid
reality
at
close
quarters.
In
1870
Huxley’s
essays
were
gathered
under
the
title
of
Lay
Sermons,
and
they
make
instructive
reading.
“On
the
Advis-
ableness
of
Improving
Natural
Knowledge”
had
been
delivered
at
St
Martin’s
Hall
in
1866
and
centred
on
the
technological
benefits
brought
by
science.
Here
Huxley
argued
that
as
the
“laws
of
comfort”
(i.e.
technological
improvement)
were
better
under-
stood,
so
too
were
those
of
“conduct”.
This
theme
was
to
be
reiterated
time
and
again
-
that
science
was
the
essential
accompani-
ment
of
right
morality
and
civil
order.
In
“Emancipation
-
Black
and
White”
(1865)
he
pleaded
that
negroes
and
women
be
freed
for
the
better
functioning
of
society,
reassuring
his
audience:
let
the
inferior
compete
in
an
open
society,
“Nature’s
old
salique
law
will
not
be
repealed,
and
no
change
of
dynasty
will
be
effected.""’
The
message
in
“A
Liberal
Education:
And
Where
to
Find
it”
(1868)
was
equally
clear
-
continued
reform
for
the
stability
of
society.
The
Lay
Sermons
thus
served
a
variety
of
functions,
but
one
wonders
how
many
political
masters.
There
is
no
doubting
Huxley’s
sincerity
in
championing
the
Workers’
cause,
but
it
seems
he
often
had
more
than
one
end
in
view.
His
heartfelt
sympathy
for
the
poorer
artisans
is
apparent
in,
say,
his
address
to
the
Midland
Institute
on
“Admin-
istrative
Nihilism”
(1871).
Here
he
applauded
the
Education
Act
of
1870
and
welcomed
state
intervention
in
this
area,
taking
Spencer
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to
task
for
his
pernicious
individualism,
according
to
which
not
a
penny
from
state
coffers
was
to
be
spent
on
education,
let
alone
poor
relief
or
medical
aid.
Huxley
insisted
that
it
was
crucial
for
social
and
economic
stability
to
educate
the
poorer
wage-earners
and
help
the
more
gifted
become
socially
mobile
(conversely,
he
hoped
to
see
the
popping
of
corks
that
kept
afloat
the
idle
rich).
In
all
these
essays
he
pleaded
passionately
for
political
and
educational
reform,
canvassing
from
a
proletarian
base.
Indeed,
he
declared
himself
to
a
university
audience
in
1874
as
“a
plebeian
who
stands
by
his
order”.
But
however
straightforward
his
social
commitment
seemed,
I
shall
argue
that
it
was
inestimably
more
complex.
A
related
point
is
made
by
Paradis,
It
is
that
Huxley
consciously
broke
with
the
Carlylean
ideal
of
the
hero
in
this
period.
The
insidiousness
of
Carlyle’s
social
ideals
became
manifest
during
the
Jamaica
affair
in
1866.
Governor
Eyre
in
the
colony
had
ruthlessly
quashed
a
revolt
by
blacks
and
hanged
their
leader
without
trial.
Huxley,
Darwin,
Lyell,
and
Spencer
all
joined
Mill's
Jamaica
Committee,
determined
to
see
Eyre
prosecuted
for
murder.
In-
terestingly,
Tyndall
joined
Kingsley,
Dickens
and
others
in
sup-
porting
Carlyle’s
defence.
Huxley
told
Kingsley,
a
friend
of
Eyre’s,
that
he
would
as
soon
migrate
to
Texas
as
see
heroes
above
the
law.
In
practical
terms,
hero
worshipping
was
a
dangerous
step
towards
despotism,
whereas
his
own
ideal
of
science
was
“a
democracy
of
knowledge
and
a
social
leveling
force”.27
According
to
Paradis,
Huxley
had
moved
significantly
towards
“an
egalitarian
ideal".
I
think
this
undeniably
true,
yet
still
only
part
of
the
picture.
While
discussing
worker
education,
he
most
often
had
in
mind
scientific
and
technical
education;
in
other
words
he
was
spreading
the
scientist’s
power
base
to
the
classroom,
and
was
actually
lobbying
on
behalf
of
the
middle-class
scientists.
He
recognised
that
with
educated
and
articulate
workers
assuming
positions
of
greater
power,
science
itself
would
become
a
more
formidable
force,
and
its
middle-class
exponents
better
respected
and
valued.
It
also
seems
to
me
that
Huxley’s
essays
were
designed
to
appeal
to
bosses,
and
to
persuade
them
to
initiate
workers
into
scientific
modes
of
thought
for
the
stabilisation
of
capitalist
society.
In
short,
he
was
wooing
both
sides
from
a
middle
position.
To
appreciate
the
value
of
Huxley’s
stratagem
one
has
to
under-
stand
the
context
of
social
unrest
and
the
capitalists’
fears
he
played
upon.
One
sees
his
complex
double
ploy
admirably
in
“A
Liberal
“Phylogeny”
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Education".
He
was
talking
to
working
men,
but
much
of
what
he
was
saying
must
have
been
immensely
comforting
to
the
entrep-
reneurs
and
capitalists
who
subscribed
to
Macmillan’s
Magazine.
We
have
seen
that
he
equated
a
scientific
education
with
a
grounding
in
morality:
understanding
the
natural
order
taught
men
to
value
good
conduct.
Thus
the
scientist
was
a
guarantor
of
social
stability
at
a
time
of
radical
demands
and
widespread
agitation.
A
Workman
has
to
bear
hard
labour,
and
perhaps
priva-
tion,
while
he
sees
others
rolling
in
wealth,
and
feeding
their
dogs
with
what
would
keep
his
children
from
starvation.
Would
it
not
be
well
to
have
helped
that
man
to
calm
the
natural
promptings
of
discontent
by
showing
him,
in
his
youth,
the
necessary
connexion
of
the
moral
law
which
prohibits
stealing
with
the
stability
of
society
-
by
proving
to
him,
once
and
for
all,
that
it
is
better
for
his
own
people,
better
for
himself,
better
for
future
generations,
that
he
should
starve
than
steal?
If
you
have
no
foundation
of
knowledge,
or
habit
of
thought,
what
chance
have
you
of
persuading
a
hungry
man
that
a
capitalist
is
not
a
thief
‘with
a
circumbendibus?’2“
He
was
speaking
in
1868,
at
the
opening
of
the
South
London
Working
Men’s
College.
Only
a
year
before
demands
for
suffrage
had
finally
forced
Disraeli
to
steer
the
second
Reform
Bill
through
the
Commons,
thus
doubling
the
vote
and
putting
another
million
on
the
register
(to
the
inexpressible
disgust
of
Tory
diehards).
Unionism
was
rampant,
and
1868
saw
the
establishment
of
an
umbrella
organisation,
the
Trades
Union
Congress.
In
France
renewed
republican
agitation
had
led
to
a
wave
of
strikes,
forcing
a
number
of
liberal
concessions
(noticeably
the
lifting
of
press
cen-
sorship
and
bans
on
public
meetings
-
which
only
served
to
fan
the
flames
and
create
the
conditions
for
the
Commune).
Capitalists
on
this
side
of
the
Channel
were
naturally
apprehensive,
and
by
appealing
for
the
“democratisation”
of
knowledge,
Huxley
hoped
to
convince
them
that
investment
in
this
sector
was
their
best
guarantee
of
political
and
social
stability,
without
which
future
progress
was
impossible.
There
was
nothing
disingenuous
in
this.
He
was
not
selling
one
class
short
or
treacherously
appeasing
another,
but
taking
the
only
line
consistent
with
his
middle-class
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He
was
not
agitating
for
revolution,
but
reform
in
which
the
conditions
of
the
workers
would
ameliorate
as
his
own
social
group,
the
bourgeois
scientists,
advanced.
Looking
at
the
problem
from
the
standpoint
of
Huxley's
own
political
fears
tends
to
reinforce
the
thesis.
He
saw
science
as
a
means
of
social
levelling
without
socialist
disruption.
Paradis
quotes
a
passage
from
the
“Progress
of
Science”
to
illustrate
Huxley’s
“egalitarian
ideal”:
All
these
gifts
of
science
are
aids
in
the
process
of
levelling
up;
of
removing
the
ignorant
and
baneful
prejudice
of
nation
against
nation,
province
against
province,
and
class
against
class;
of
assuring
that
social
order
which
is
the
foundation
of
progress,
which
has
redeemed
Europe
from
barbarism.
Actually
Huxley
does
not
stop
there,
but
in
the
original
continues:
and
against
which
one
is
glad
to
think
that
those
who,
in
our
time,
are
employing
themselves
in
fanning
the
embers
of
ancient
wrong,
in
setting
class
against
class,
and
in
trying
to
tear
asunder
the
existing
bonds
of
unity,
are
undertaking
a
futile
exercise.”
Bearing
in
mind
the
date
of
this
essay
(1887),
and
the
fact
that
the
Fabians
were
already
advocating
State
Socialism
and
Wallace
land
nationalisation,
one
begins
to
read
the
passage
somewhat
different-
ly.
Huxley
was
presenting
science
as
an
alternative
to
more
drastic
socialist
remedies.
Technology
within
the
capitalist
structure
could
satisfy
the
workers’
moral
and
material
demands;
science
could
ensure
financial
security
for
wage-earners
without
the
need
of
a
class
revolution.
Indeed
the
“stable
equilibrium
of
the
forces
of
society”
was
itself
the
“foundation
of
progress’,
so
a
revolution
might
be
counterproductive.
Michael
Helfand
reminds
us
that
we
should
understand
the
social
setting
if
we
really
wish
to
appreciate
Huxley’s
intent;
and
he
points
the
way
by
reinterpreting
Hux1ey’s
puzzling
Romanes
Lecture
“Evolution
and
Ethics",
setting
it
against
the
increasing
attacks
on
Darwin
and
Malthusian
economics
(on
which
natural
selection
was
based),
attacks
reflecting
the
grow-
ing
Socialist
movement
in
British
politics.
Helfand
calls
Huxley's
essay
a
“masterpiece
of
concealed
debate”
-
an
attempt
to
vindicate
“Phylogeny”
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the
Darwinian
status
quo
and
“justify
a
Liberal
imperial
political
policy”
then
under
siege.
But
Huxley’s
opposition
to
socialism
reached
back
to
1870
or
earlier.
In
“Administrative
Nihilism”
he
not
only
denounced
extreme
laissez
faire,
but
conceded
that
lack
of
state
education
fuelled
the
flames
of
socialist
discontent
and
could
have
dire
consequences
if
the
newly-enfranchised
masses
listened
to
their
demagogues.
“What
gives
force
to
the
socialist
movement
which
is
now
stirring
European
society
to
its
depths,”
he
asked,
“but
a
determination
on
the
part
of
the
naturally
able
men
among
the
proletariat,
to
put
an
end,
somehow
or
other,
to
the
misery
and
degradation
in
which
a
large
portion
of
their
fellows
are
steeped?”“"
Since
Huxley's
recipe
for
social
stability
rested
on
the
ability
of
educated
workers
to
rise
above
their
station,
we
can
understand
the
political
use
he
found
for
Darwinism
and
the
Haeckelian
interpreta-
tion
of
“phylogeny”
or
racial
ascent.
Huxley
himself
was
deeply
conscious
of
the
bourgeois
merit
of
being
self-made,
even
if
he
joked
to
his
wife
in
1876,
after
an
American
reporter
for
The
World
had
been
delighted
to
find
him
“of
the
commercial
or
mercantile
type",
and
not
so
“highfalutin”
as
he
had
feared:
“This
is
something
I
did
not
know,
and
I
am
rather
proud
of it
We
may
be
rich
yet."
The
truth
is
he
was
doing
extremely
well
for
himself.
Despite
the
financial
handicap
of
being
a
professional
scientist,
he
was
earning
over
£950
p.a.
by
1864,
£2000
by
1871,
and
£3000
by
1876,
about
half
of
which
came
from
his
popular
lectures.
He
did
not
have
to
look
far
for
his
image
of
the
self-made
man.
Indeed,
it
may
have
been
this
self-betterment
image
which
predisposed
him
to
accept
Darwinian
evolution,
stamping
it
in
turn
with
his
middle-class
values
and
so
making
it
readily
accessible
to
a
mass
audience.
Consider
the
way
he
chose
to
present
the
“burning”
issue
of
man’s
origin,
and
especially
the
distasteful
subject
of
his
“pithecoid
pedi-
gree”.
He
wrote
in
Man’s
Place:
thoughtful
men,
once
escaped
from
the
blinding
influences
of
traditional
prejudice,
will
find
in
the
lowly
stock
whence
Man
has
sprung,
the
best
evidence
of
the
splendour
of
his
capabilities;
and
will
discern
in
his
long
progress
through
the
Past,
a
reasonable
ground
of
faith
in
his
attainment
of a
nobler
Future.”
Consider,
too,
that
he
Was
speaking
to
working
men,
“my”
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men,
as
he
called
them;
the
sort
of
working
men
who
were
attending
Mechanics’
Institutes,
i.e.
no
longer
solely
the
working-
class
elite,
mechanics,
artisans,
and
the
like
-
by
now
many
of
these
had
abandoned
the
Institutes
or
been
ousted
by
the
middle-class
clerks,
shopmen,
and
book-keepers.
And
one
realises
that
he
was
evoking
a
class
image:
charging
them,
in
effect,
to
use
the
analogy
of
their
own
enterprise
and
ability
to
better
themselves
in
order
to
grasp
the
meaning
of
evolution.
Fast-rising
middle-class
profes-
sionals
in
the
wake
of
Industrialisation
would
have
understood
better
than
anyone
else
what
he
was
talking
about.
This
explains
why
Huxley’s
books,
like
Darwin’s,
were
almost
‘mass
market’,
and
were
even
snapped
up
at
railway
stations,
which
caused
const-
ernation
in
more
traditional
circles.
Certainly
the
‘lowly-ancestor,
noble-future’
image
would
have
fallen
remarkably
flat
among
the
landed
gentry,
Cardwell’s
“fox-hunting,
port-swilling
squirear-
chy".
The
geologist
Robert
Godwin-Austen
acknowledged
his
complimentary
copy
of
Huxley’s
book
with
the
reassuring
analo-
gy:
“Man’s
descent
reads
very
much
like
a
Law
Lords
pedigree
in
the
Peerage
-
a
remote
ancestor
temp.
Will.
I
[at
the
time
of
William
the
Conqueror].
Seventy
fourth
in
descent
a
Wig-maker
-
and
then
the
full-blown
Chancellor
or
Chief
Justice.
”52
Godwin-Austen
spectacularly
caught
Huxley’s
drift.
He
had
tailored
his
presentation
of
evolution
to
meet
specific
social
needs:
the
image
of
a
humble
wig-maker
rising
to
Lord
Chief
justice
would
have
been
immensely
appealing
in
the
1860s.
To
the
worker,
evolution
bestowed
scientific
dignity
on
his
lowly
parentage
and
promised
salvation
in
this
life.
Obviously
by
the
late
1860s
‘persist-
ence’
was
becoming
hopelessly
inadequate
to
Huxley’s
social
needs
-
it
did
nothing
to
reassure
workmen
of
their
noble
destiny,
nor
did
it
chime
with
bourgeois
faith
in
social
progress.
Haeckel’s
exercise
in
“phylogeny”
or
racial
progress
promised
a
better
return,
and
Huxley
began
to
rationalise
the
changeover
in
his
lectures.
Although
‘persistence’
was
to
remain
a
prominent
part
of
his
geological
thinking,
the
switch
to
“geologic”
progression
had
clearly
been
initiated
by
the
Reform
year
of
1867.
“Phylogeny”
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Back
to
Fossils
-
The
Continental
Evidence
Thus
the
Geological
Society
address
of
1870
saw
Huxley
“soften-
ing
the
somewhat
Brutus-like
severity”
with
which
he
had
for-
merly
treated
“progessive
modification”.”
And
he
started
to
survey
the
evidence
for
the
genealogy
of
vertebrate
families;
in
fact,
so
much
ground-work
in
reconstituting
fossil
lineages
had
been
done
-
mostly
by
Continental
non-Darwinians
-
that
he
could
afford
the
luxury
of
picking
from
among
the
best.
There
was
no
Darwinian
Revolution
in
France,
"
but
a
number
of
palaeontologists
had
taken
a
particularly
Gallic
approach
to
transfor-
misme
in
the
1860s,
and
come
up
with
some
convincing
evidence.
Albert
Gaudry
(1827-1908)
from
the Jardin
des
Plantes
had
led
two
expeditions
to
Pikermi
(near
Athens),
in
1855-6
and
1860,
and
recovered
the
best
part
of a
Miocene
mammalian
fauna,
comprising
51
species
and
374
individuals,
many
of
which
looked
better
suited
to
an
ancient
African
plain.
Among
the
primitive
monkeys,
cats,
hyaenas,
mastodons,
rhinos,
etc.
(and
less
familiar
chalicotheres
and
Dinotheriums)
were
a
number
of
linking
forms,
e.g.
the
carni-
vore
Simocyon,
with
its
dog-cat-bear
features;
and
Mesopithecus,
seemingly
midway
between
a
macaque
and
langur
monkey.
The
Pikermi
fauna
neatly
filled
the
hiatus
between
Cuvier’s
archaic
Eocene
fauna
of
Montmartre
and
living
types,
and
Gaudry
in
his
multi-part
Fossil
Animals
and
Geology
of
Attica
(1862-7)
treated
many
of
his
fossil
families
-
hyaenas,
pigs,
elephants,
and
horses
-
to
a
lavish
family
tree,
drawn
up
from
European,
American,
and
Indian
fossils.
However
provisional,
the
detail
was
impressive:
the
horse
dynasty,
for
example,
with
Hipparion
its
Miocene
head,
could
be
traced
into
seven
branches
by
the
time
of
Equus.
The
book
was
published
to
great
acclaim.
Huxley
heralded
it
as
“one
ofthe
most
perfect
pieces
of
palaeontological
work
I
have
seen
for
a
long
time.”
Darwin
endorsed
it
sight
unseen,
telling
the
author
he
fully
expected
to
find
it
“a
perfect
mine
of
wealth".
Lyell
had
actually
glimpsed
Gaudry’s
fossils
in
Paris
and
was
so
over-
whelmed
that
he
at
last
felt
able
“to
appreciate
the
force
of
the
evidence
appealed
to
in
favour
of
Transmutation”.”
Extracts
from
the
work
quoted
by
Lyell
in
his
10th
(and
evolutionary)
edition
of
Principles
of
Geology
appeared
to
Darwin
“the
most
striking
which
l
have
ever
read
on
the
affiliation
of
species.
"
Gaudry
only
cautiously
conceded
that
the
palaeontological
scales
had
tipped
in
favour
of
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transformism,
declining
to
speculate
on
the
mechanism
or
even
to
discuss
Darwin’s
haphazard
variation.
Nonetheless,
Lyell
admired
the
man’s
courage,
acknowledging
a
kindred
spirit
-
his
own
years
of
soul-searching,
and
particularly
his
struggle
to
rationalise
a
dryopithecine
ancestry
for
man,
had
left
him
peculiarly
sensitive
to
the
ordeals
of
others.
Like
Gaudry,
the
Swiss
palaeontologist
Ludwig
Rutimeyer
(
1825
-1895)
had
issued
a
series
of
monographs,
methodically
executed
and
mixing
a
vast
amount
of
meticulous
and
detailed
description
and
deductions
on
the
probable
lines
of
descent,
especially
of
wild
and
domestic
oxen.
He
occasionally
tackled
controversial
matters,
for
instance,
in
a
little
paper
in
1868
on
anthropoid
apes
with
the
self-explanatory
title,
“The
Limit
of the
Animal
World:
A
Consid-
eration
of
Darwin’s
Doctrine".3‘
But
generally
he
steered
clear
of
Darwinism
and
its
implications
and
most
of
his
work
at
Basel
(where
he
was
Professor
of
Zoology)
concerned
the
origin
and
racial
variation
of
domestic
livestock.
Thus
by
the
time
Huxley
had
warmed
to
“progressive
modifica-
tion”
he
had
a
choice
of
fossil
lineages
to
popularise.
He
was
noticeably
kinder
to
younger
Continentals
than
older
non-
Darwinians
at
home,
partly,
I
suspect,
because
they
refrained
from
passing
adverse
judgment
on
Darwin.
He
called
Gaudry
and
Rutimeyer
“two
learned,
acute,
and
philosophical
biologists”."
Since,
from
their
work,
it
was
apparent
that
the
horse
pedigree
would
withstand
“rigorous
criticism”,
he
spent
some
time
detail-
ing
the
route
by
which
today’s
one-toed
Equus
was
derived
from
the
small
Middle
Eocene
three-toed
Plagiolophus.
And
in
the
process
he
indulged
in
a
celebrated
piece
of
“retrospective
prophecy”,
as
he
later
called
it,
arguing
that
the
two
outer
splints
were
remnants
of
once-functioning
toes
and
that
therefore
a
five-toed
ancestor
would
sooner
or
later
turn
up.
None
of
this
was
very
new.
Even
Owen
had
used
horses
to
exemplify
his
theory
of
progressive
“departure
from
the
general
type”.
As
early
as
1851
he
had
constructed
a
series
from
the
old
Palaeotherium
of
Montmartre
to
the
Pliocene
Equus,
explaining
that
the
horse
had
grown
“swifter
by
reason
of
the
reduction
of
its
toes”3"
until
it
could
run
on
a
single
digit.
But
Huxley’s
relationship
with
the
Grand
Old
Man
was
so
delicate
that
he
would
never
have
admitted
putting
an
evolutionary
gloss
on
Owen’s
sequence.
We
have
seen
that
in
1860
Huxley
had
actually
denied
that
Palaeotherium
“Phylogeny”
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was
more
“generalised”
(trying
not
to
play
into
Owen’s
archetypal
hands),
even
if,
he
said,
it
was
the
“father”
of
later
forms.
Easing
into
his
new
Darwinian
role,
Huxley
still
avoided
such
loaded
terms
as
“generalised”,
but
now
admitted
that
the
route
leading
to
the
modern
horse
“is
one
of
specialisation,
or
of
more
and
more
complete
deviation
from
what
might
be
called
the
average
form
of
an
ungulate
animal”.
For
“average”
read
“general”,
there
was
no
difference.
Owen
for
his
part
continued
to
argue
for
the
“derivation
of
equines”,
for
example
in
his
Anatomy
of
Vertebrates
(1868).
And
here
he
actually
used
an
illustration
of the
sequence
of
teeth
and
toes
that
could
have
been
a
forerunner
of
Huxley’s
famous
and
much-
copied
diagram
in
American
Addresses,
showing
once
again
that,
despite
the
ideological
switch,
there
was
structural
continuity
between
pre-
and
post-Darwinian
palaeontology.
Huxley
paraded
the
horse
as
“The
Demonstrative
Evidence
of
Evolution”
in
American
Addresses,
by
which
time
he
had
incorpo-
rated
Marsh’s
New
World
fossils.
But
it
could
be
argued
that
he
had
actually
done
less
than
Owen
to
explain
why
Post-Eocene
horses
had
grown
steadily
taller
and
more
thoroughbred-looking.
Func-
tional
explanation
was
never
his
forte,
perhaps
because
of
his
notorious
disrespect
for
Cuvier,
or
the
fact
that
he
lacked
an
education
in
early-Victorian
natural
theology
which
looked
to
designed
adaptations
as
proof
of
Beneficence
and
Foresight.
These
influences
explain
the
crucial
role
accorded
specialisation
and
adaptation
in
the
Origin,
but
as
Rudwick
observes,
the
ecological
emphasis
faded
rapidly
after
1860
with
the
rash
of
lineage
tracing:
Most
palaeontologists
forgot
-
at
least
in
practice
-
that
their
fossils
had
once
been
living
organisms,
and
that
they
had
been
adapted
to
some
mode
of
life;
and
they
tended
to
regard
their
specimens
exclusively
as
evidence
for
evolutionary
ancestry.”
Not
everyone
forgot.
While
palaeontologists
eagerly
sought
pro-
gressive
lineages,
a
physiologist
from
University
College,
Huxley’s
young
friend
Michael
Foster,
reminded
Quarterly
readers
in
1869
that:
The
further
we
extend
our
survey
over
the
Invertebrate
Kingdom,
the
oftener
is
the
idea
of
an
arbitrary
progressive
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impulse,
driving
the
animal
form
from
lower
through
higher
phases
towards
a
standard
of
dignity,
obliged
to
give
way
to
the
conception
of
a
benign
influence,
moulding
the
plastic
organism
to
fit
into
every
variety
of
circumstance,
and
to
make
the
best
of
all
the
accidents
of
life.
This
kind
of
deconsecrated
Paleyism
was
at
the
very
heart
of
the
Origin.
Sedgwick’s
caring
Father,
personally
and
immediately
re-
sponsible
for
the
fit
of
every
mollusc
or
fish
into
its
locally-available
niche,
had
become
a
“benign
influence”
(natural
selection)
which
made
the
most
“of
all
the
accidents
of
life”.
But
later
Victorian
palaeontologists
evidently
found
this
an
impractical
approach,
and
the
Darwinian
emphasis
risked
being
lost
in
the
scramble
for
lineages
and
pedigrees.
Haeckel
had
coined
the
word
“ecology”
to
replace
the
old
‘economy
of
nature’,
although
he
did
little
if
anything
to
further
its
understanding.
But
he
(or
Gegenbaur)
attracted
to
Jena
a
young
Russian
dissident,
Vladimir
Kovalevskii
(1842-1883),
who
was
finally
to
give
adaptation
its
due.
A
number
of
scholars
have
already
tackled
Kovalevskii's
innovative
approach
to
Darwinian
palaeon-
tology
from
the
perspective
of
his
revolutionary
background
(he
was
greatly
influenced
by
the
exiled
revolutionary
Alexander
Her-
zen).
The
shock
of
defeat
in
the
Crimea
(1853
-6)
had
caused
a
political
reawakening
in
Russia
and
widespread
demands
for
social
reform;
but
Tsarist
measures,
like
the
emancipation
of
the
serfs
in
1861
,
had
actually
done
little
to
ease
social
tensions,
and
the
militant
intelligentsia
embraced
Darwin
for
demonstrably
subversive
ends:
seeing
the
lawful
and
materialist
implications
of
the
Origin
mock
Orthodox
spiritualism
and
damn
the
“irrationalist
bent
of
auto-
cratic
ideology”/‘°
Kovalevskii
himself
was
a
widely-travelled
pub-
lisher
of
radical
books.
He
eagerly
exploited
Western
materialist
science
to
sanction
revolutionary
change
and,
like
fellow
activists,
appreciated
the
political
importance
of
Darwin’s
‘adapt-or-die’
thesis.
He
acknowledged
the
“complete
revolution
caused
by
DARWlN’s
great
work",
visited
Down
twice
during
his
travels
(
1867
and
1870),
and
helped
translate
Darwin’s
Variations
of
Animals
and
Plants
and
Descent
of
Man
into
Russian.
And
when
he
turned
his
own
hand
to
palaeontology,
it
was
this
‘adapt-or-die'
thesis
that
made
it
so
convincingly
different
from
any
other
nationalistic
form.
Both
Gaudry
and
Huxley
accepted
that
evolutionary
mechanics
“Phylogeny”
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were
the
province
of the
physiologist,
not
the
palaeontologist.
For
Kovalevskii,
however,
adaptation
and
competition
were
an
integral
part
of
palaeontological
explanation;
he
found
it
imperative
to
re-associate
life
and
environment
to
explain
why
certain
fossil
routes
were
followed.
For
instance,
he
saw
the
hoofed
mammals
develop
along
competing
lineages,
with
victory
going
to
the
ones
best
adapted
to
environmental
conditions.
He
illustrated
this
with
an
elegant
study
of
“adaptive”
and
“inadaptive”
modes
of
toe-
reduction
in
the
lines
leading
to
modern
ruminants,
correlating
the
various
permutation
of
joints
with
survival
potential,
and
plotting
the
eventual
demise
of
the
inadaptive
types.
Likewise
he
dealt
with
the
horses,
relating
crown
size
in
the
molars
and
gradual
loss
of the
toes
to
the
evolution
of
grassy
plains
in
the
Miocene.
By
refocusing
the
question,
Kovalevskii
produced
the
most
innovative
mono-
graphs
on
ungulate
evolution
in
the
late
nineteenth
century
-
and
this
in
an
astonishing
short
space
of
four
years
(1869-1873)
-
after
which
he
abandoned
palaeontology,
struggled
to
find
a
teaching
post,
and
finally
chloroformed
himself
to
death.
So
there
was
a
wealth
of
material
from
diverse
traditions
awaiting
reorganisation
from
an
evolutionary
perspective,
and
most
English
Darwinians,
when
they
were
not
being
wholly
descriptive,
prefer-
red
synoptic
to
innovative
studies
(Huxley’s
dinosaur-bird
ancestry
being
an
exception).
Flower
is
a
case
in
point.
His
Friday
evening
lecture
to
the
Royal
Institution
“On
Palaeontological
Evidence
of
Gradual
Modification
of
Animal
Forms”
(1873)
followed
Kovalevskii
on
artiodactyl
toe-reduction,
placed
Leidy’s
American
oreodonts
(the
“ruminating
swine”,
totally
extinct)
in
an
evolu-
tionary
context,
and
looked
at
rhinoceros
specialisation,
but
in
no
greater
detail
than
had
Owen
twenty
years
earlier.
He
endorsed
Gaudry
on
horse
evolution,
and
like
Huxley
declared
this
“more
like
a
real
genealogical
history
than
any
other
known”.“‘
From
these
facts
Flower
concluded
no
more
than
that
life
was
modifiable
and
that
“the
more
modern
specialized
forms
converge
towards
the
ancient
more
generalized
forms”,
which
would
not
have
come
as
much
surprise
to
Owen.
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The
Evolutionary
Tempo
-
Huxley
on
Crocodiles
Finally
I
want
to
turn
to
the
‘crocodile
episode’
(1875-1879),
to
show
the
practical
upshot
of
Huxley’s
evolutionism
and
Owen’s
alternative
to
“phylogeny”.
Here
for
the
first
time
we
hear
of
a
varying
rate
of
change
within
a
single
lineage.
Why
Huxley
might
have
found
a
changing
tempo
acceptable
is
not
hard
to
see;
most
obviously,
it
still
denied
the
kind
of
inexorable
ascent
so
often
associated
with
transcendental
explanations,
and
thus
it
was
not
incompatible
with
his
earlier
Lyellian
stratagem.
But
it
also
meshed
nicely
with
his
conception
of
social
history,
which
consisted
of
long
stationary
periods
(invariably
caused
by
a
‘dogmatic’
Christianity,
e.g.
the
Dark
Ages)
punctuated
by
Renaissances,
which
he
associ-
ated
with
a
flowering
of
the
rationalist
spirit
(such
as
the
Victorian
era,
with
its
promised
“new
reformation”).
Metaphors
were
liber-
ally
exchanged
between
history
and
geology,
and
even
biological
parallels
were
sought
-
for
instance,
he
likened
history
to
an
insect
undergoing
periodic
ecdyses,
or
moults,
times
of
liberation
from
old
constraints
and
renewed
growth.
So
history,
as
interpreted
by
a
mid-Victorian
secularist,
could
have
provided
a
fruitful
analogy
for
punctuated
fossil
progression.
Flower,
while
admitting
“a
general
progress
[of
life]
from
lower
to
higher
or
more
specialized
types”,
cautioned
that
this
was,
“as
in
all
other
cases
of
progress
(human
civilization,
for
instance),
attended
with
many
exceptions,
some
local
and
temporary,
some
only
apparent.
”“2
On
the
crocodile
question,
Huxley
began
typically
with
an
unquestioned
allegiance
to
Lyell,
valuing
these
primeval
reptiles
for
their
ageless
appearance.
Between
1859
and
1870
he
asserted
time
and
again
that
early
Mesozoic
crocodiles
were
“identical
in
the
essential
character
of
their
organization
with
those
now
living.
”“’
In
1870
he
did
admit
of
“very
small
differences",
but
only
to
ponder
the
“appalling”
span
of
time
since
the
group’s
emergence
(derived
by
extrapolation,
assuming
a
unform
rate
of
change).
But
by
1875
he
had
changed
tack
entirely.
Convinced
of
the
capital
to
be
got
from
a
progressive
crocodile
sequence,
he
dropped
all
allusion
to
‘persistence’
and
presented
the
armoured
reptiles
as
a
test
case
for
evolution.
Now
he
argued
that
crocodiles
had
put
on
a
Mesozoic
spurt,
progressing
through
a
number
of
identifiable
stages
before
sinking
back
into
quiescence.
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It
was
not
so
much
new
fossils
as
new
theoretical
concerns
which
caused
the
shift.
He
had
been
studying
the
same
crocodiles
(or
what
he
took
to
be
crocodiles)
since
1859,
when
he
identified
the
sixteen-
foot
Stagonolepis
from
Elgin
as
the
earliest
example.
Even
then
he
noticed
certain
aberrant
features,
but
failed
to
modify
his
repetitious
statements
on
the
group’s
‘persistence'.
Admittedly,
the
bones
in
his
possession
were
friable
and
far
from
perfect;
nonetheless,
it
was
the
Lyellism
which
dictated
his
approach.
Throughout
the
sixties,
new
consignments
of
Elgin
reptiles
were
shipped
to
the
Museum
of
Practical
Geology
by
Rev.
George
Gordon
(1801-1893),
the
Pres-
byterian
minister
at
Birnie
in
Scotland,
who
received
a
Royal
Society
grant
for
this
purpose.
Gordon
was
a
grass-roots
naturalist,
a
collector
of
rarities
and
antiquities,
and
according
to
the
Moray
and
Nairn
Express,
at
least,
second
only
to
Hugh
Miller
as
the
North’s
most
gifted
geological
son.
He
meticulously
searched
the
Elgin
quarries
and
dispatched
to
London
specimens
of the
“lizard”
Teler-
peton,
the
“crocodile”
Stagonolepis,
and
an
unknown
Tuatara-like
reptile,
which
Huxley
named
Hyperodapedon
Gordoni'
in
his
hon-
our.*
From
these
fossils
Huxley
built
up
a
pretty
fair
picture
of
Stagonolepis
and
by
the
time
he
published
on
crocodile
evolution
in
1875
was
no
longer
prepared
to
gloss
over
differences
between
this
and
more
modern
forms.
He
proposed
to
group
all
living
and
fossil
Crocodiles
in
three
suborders.
The
lowest-
typified
by
Stagonolepis
-
he
called
the
Parasuchia.
Next
in
line
stood
the
advanced
Meso-
suchia,
with
a
developing
secondary
palate,
and
finally
the
more
modern
Eusuchia
with
a
complete
secondary
palate
(the
bony
roof
of
the
mouth,
separating
the
nasal
cavity).
He
presented
these
results
almost
as
an
exercise
in
logic,
reasoning
that
if
the
morpho-
logical
series
had
really
been
wrought
by
evolution,
these
stages
should
appear
sequentially
in
the
rocks
-
which
of
course
they
did;
the
Eusuchians
finally
emerging
in
Cretaceous
times,
after
which
there
was
little
or
no
advance.
Huxley’s
series
was
not
as
modern
as
it
seems,
for
he
actually
*
There
was
an
added
incentive
to
hunt
down
these
precious
fossils.
The
Elgin
quarries
had
long
been
considered
Devonian,
so
the
unexpected
discovery
of
reptiles
gave
the
beds
an
unprecedented
importance,
not
only
locally,
but
internationally.
Reptiles
were
simply
unknown
from
such
antiquity.
Gordon,
perhaps
as
a
patriotic
gesture
towards
Morayshire,
“the
fairest
spot
on
earth”,‘“
led
a
band
of local
geologists
in
defending
a
Devonian
age,
and
went
to
his
grave
at
92
convinced
that
London
geologists
were
wrong
in
raising
it
to
Triassic.
Ironically,
the
prime
evidence
for
this
reinterpretation
were
the
reptiles
-
including
Stago-
nolepis
-
that
Gordon
himself
dispatched
to Jermyn
Street.
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envisaged
a
progressive
“departure
from
the
Lacertilian”
towards
the
crocodilian
type.
In
other
words,
crocodiles,
like
dinosaurs,
diverged
from
a
‘lower’
lizard-like
base;
and
with
consternation
in
some
quarters
over
just
what
constituted
“higher”
and
“lower”,
he
argued
analogically
from
contemporary
technology
that
crocodiles
“are
higher
than
lizards
as
a
steam-vessel
is
higher
than
a
sailing-
ship”,“5
i.e.
an
advanced
modification.
So
his
overall
picture
de-
pended
both
on
the
ascent
of
crocodiles
and
stability
of
lizards.
He
had
already
diagnosed
another
Elgin
reptile,
Telerpeton,
as
a
ten-
inch
lizard
and
“one
of
the
most
astonishing
examples
within
my
knowledge
of
a
persistent
type”.
It
apparently
presented
no
Triassic
features,
nor
was
it
“a
‘generalized’
form,
or
as,
in
any
sense,
a
less
perfectly
organised
creature
than
the
Gecko”.
Huxley
it
seems
never
quite
broke
free
of
his
Lyellian
moorings,
and
was
happy
to
place
modern
lizards
in
archaic
settings,
despite
the
protestations
of
young
turks
like
Harry
Seeley.
Otherwise
the
paper
was
acclaimed,
and
Martin
Duncan
actually
thought
it
“furnished
a
stronger
support
to
the
hypothesis
of
evolution
than
even
that
of
Hipparion
and
the
Horse”.“°
More
revealing,
however,
is
the
long-term
reaction,
for
it
highlights
a
profound
methodological
split
between
the
Darwinians
(Huxley
and
Hulke)
and
senior
palaeontologists
like
Owen.
Huxley
showed
no
sign
of
interest
in
factors
which
might
have
explained
his
sequence.
Despite
being
instrumental
in
getting
Kovalevskii’s
monograph
published
by
the
Royal
Society,
he
seems
to
have
remained
indifferent
to
what
Osborn
called
the
new
palaeontolo-
gical
“spirit
of
recognition
of
the
struggle
for
existence,
of
adapta-
tion
and
descent.
" John
Evans
did
ask
whether
the
migration
of the
internal
nostril
could
“be
correlated
with
differences
in
the
mode
of
life?"
Huxley
had
evidently
considered
the
obvious
answer
-
that
the
secondary
palate
separating
off
the
nasal
passage
allowed
croco-
diles
to
drown
their
prey
without
shipping
water;
but
he
was
inclined
to
dismiss
it
because
it
failed
to
apply
to
fish-eating
gavials.
The
truth
is,
it
wasn’t
his
problem.
Hulke
responded
to
Huxley’s
initiative
by
interposing
yet
another
waystage
(the
Metamesosuchia)
on
the
crocodile’s
path,
inserting
the
Purbeck
fossil
Goniopholis
to
give
it
more
the
feel
of
a
continuum.
However,
older
practitioners
steeped
in
Cuvierian
functional
anatomy
and
the
natural
theology
of
animal
design
adopted
a
quite
different
approach.
Owen
in
his
Palaeontology
“Phylogeny”
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still
considered
those
who
were
blind
to
the
beauty
of
design
as
suffering
from
“some,
perhaps,
congenital,
defect
of
mind".
Eleven
years
later
in
his
Monograph
on
Mesozoic
mammals
he
pitched
into
such
“beginners
in
Palaeontology”
(!)
as
Flower,
Dawkins,
and
the
late
Hugh
Falconer
-
then
haughtily
proclaimed
himself
“a
disciple
of
CUVIER”
(i.e.
infallible),
and
warned
of
the
dire
consequence
if
the
Cuvierian
light
were
extinguished.”
This
was
a
gross
miscalculation
on
his
part,
for
le
baron
was
fast
becom-
ing
the
whipping
boy
of
Darwinian
historiography.
Huxley
grud-
gingly
conceded
the
man’s
genius,
but
blamed
him
for
the
“evil
times”
visited
upon
Lamarck;
Haeckel
proclaimed
his
views
“the
greatest
obstacle”
to
a
true
history
of
creation,
and
Marsh
frankly
conceded
that
Cuvier’s
authority
had
“delayed
the
progress
of
Evolution
for
half
a
century”.“”
Yet
the
Cuvierian
perspective
had
its
advantages.
Hulke
intro-
duced
Goniopholis
at
the
Geological
Society
on
6
February
1878.
Owen,
now
a
sprightly
seventy-three,
appeared
at
the
same
meet-
ing,
dumbfounded
to
learn
that
he
and
Hulke
had
been
working,
not
merely
on
the
same
crocodile,
but
on
the
same
specimen
(which
speaks
volumes
for
his
continuing
alienation).
Unlike
Hulke,
Owen
preferred
to
fit
Goniopholis
into
one
of
the
pre-existing
categories.
But
not
out
of
cussedness,
nor
necessarily
to
thwart
the
evolutionist;
being
concerned
with
the
balance
of the
ecosystem,
he
needed
to
break
up
the
sequence
into
discrete
units
-
to
freeze
the
frames,
as
it
were,
in
order
to
tease
out
the
causal
relations.
What
we
would
call
the
environmental
dimension,
Owen
unfortunately
called
the
“teleological”
(something
of
a
dirty
word
in
post-Origin
days),
i.e.
the
relationship
of
structural
modifications
to
“concomi-
tant
changes
in
external
influences.
"4"
He
concluded
that
the
stiffly-
spined,
smaller-limbed
crocodiles
gave
way
to
larger-limbed,
more-manoeuvrable
forms
as
the
first
big
mammals
browsing
along
the
shorelines
tempted
“them
to
make
a
rush
on
the
dry
land”.
An
entirely
new
source
of
prey
had
forced
wide-ranging
structural
changes.
Even
the
appearance
of
stabbing
canines
was
correlated
with
the
new
diet,
while
the
secondary
palate
allowed
the
creature
to
breathe
while
drowning
its
prey.
And
following
jibes
by
Hulke,
who
observed
that
tiny
mammals
had
always
existed
alongside
crocodiles,
Owen
triumphantly
produced
newly-discovered
dwarf
crocodiles
like
Nannosuchus,
some
with
skulls
barely
four
inches
long,
small
enough
to
tackle
even
shrew-sized
“marsupials”.
Pur-
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crocodiles
had
miniaturised
in
response
to
these
“succulent
rnorsels”
at
the
riverside,
leaving
a
perfect
predator-prey
balance,
but
on
a
reduced
scale.
On
the
whole
this
kind
of
ecological
determinism
was
poorly
received.
Owen’s
paper
was
criticised
not
for
what
it
did
do,
but
what
it
didn’t
-
namely
mention
“evolution”
(a
fashionable
word
he
studiously
avoided,
talking
only
of
the
“coming
in
of
the
mammalian
class”
as
the
crucial
factor).
Huxley’s
supporters
were
not
concerned
with
functional
suites,
nor
with
new
hunting
habits
which
might
explain
them;
their
Haeckelian
priority
was
clearly
to
establish
an
acceptable
pedigree.
From
this
it
would
seem
that
providential
science
by
now
had
its
own
goals,
as
a
result
of
being
constructed
differently
at
both
the
conceptual
and
social
levels.
In
fact,
its
contrasting
social
base
suggests
that
it
was
designed
to
support
the
aspirations
of
a
rival
section
of
the
community.
Looking
at
it
from
this
perspective
might
help
explain
why
extreme
transcendentalists
side-stepped
phylogeny
altogether,
avoiding
the
kind
of
genealogical
approach
favoured
by
Huxley
and
his
circle.
Providential
palaeontology
certainly
deserves
a
more
sympathetic
study
than
it
generally
gets,
and
this
we
shall
attempt
now.
6
Groves
of
Trees
&
Grades
of
Life
The
Idealist
Legacy
Polyphyly
and
Progressive
Evolution
Stereotyping
the
“creationists”
in
an
effort
to
expunge
metaphy-
sics
from
science,
Huxley
helped
create
the
resilient
image
of
what
the
first
president
of
Cornell
University,
Andrew
White,
evoca-
tively
called
The
Warfare
of
Science
with
Theology.
This
powerful
“military
metaphor”
and
the
Whig
approach
to
history
fostered
a
blatantly
partisan
appreciation
of
the
past.
The
tendency
was,
and
sometimes
still
is,
to
dismiss
the
post-Darwinian
idealists
as
obscur-
antists
and
reactionaries,
the
villains
of the
piece,
their
only
function
to
harry
and
hinder,
or
muddy
the
philosophic
waters
by
resorting
to
“pseudo-scientific
realism”.‘
Here
I
want
to
take
a
more
positive
view.
I
want
to
continue
the
theme
that
Platonists,
however
unsuccessful
in
the
alien
realm
of
evolutionary
mechanics,
did
contribute
to
the
conceptual
foundation
of
palaeontology
-
their
‘belief
in
purposeful
variation
and
polyphyly
(descent
from
multiple
ancestral
stocks)
stemming
directly
from
an
ideal
Christian
world-
view
dominated
by
the
Divine
Thought.
Further,
I
shall
suggest
that
apparently
pure
or
value-free
discoveries
-
particularly
of
a
reptilian
ancestry
for
mammals
-
made
within
this
ideological
climate
were
tied
to
it
for
their ultimate
meaning.
In
this
way
I
shall
attempt
to
explain
why
a
protagonist
like
Huxley,
so
utterly
and
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at
loggerheads
with
any
form
of
transcendentalism,
could
find
such
pre-empted
reptilian
ancestors
difficult
or
imposs-
ible
to
accommodate,
and
as
a
result
be
left
searching
for
an
alternative
pathway
involving
more
compatible
forms.
Mivart’s
desertion
from
the
Darwinian
camp
was
symptomatic
of
the
general
disillusionment
among
idealists
with
the
Origin
of
Species.
Like
many
others,
he
could
never
accept
that
random
or
non-purposeful
variations
formed
the
material
for
environmental
selection.
The
new
science
of
design
reflected
a
growing
desire
for
order
in
the
face
of
this
“law
of
the
higgledy-piggledy”,
and
because
it
promised
to
replace
Darwin’s
fortuitous
base
with
a
lawful
directional
change
of
species,
it
was
hailed
as
“the
rational
view
of
the
universe”.2
The
kind
of
teleology
which
saw
life
preordained
and
developed
according
to
plan
was
ultimately
depen-
dent
on
a
Christian
conception
of
causation,
in
which
efficient
causes
were
equated
with
active
agents.
Indeed
for
Chambers
and
the
Duke
of
Argyll,
laws
~
no
less
than
causes
-
were
real
entities,
and
the
instruments
of
Divine
legislation.
The
Word
of
God
was
thus
fulfilled
and
nature
constantly
reformed
by
The
Reign
of
Law
(the
title
of
Argyll’s
best-selling
book),
with
all
its
implications
of
judicial
rule.
The
Duke
himself
was
a
leading
“legalist
of
nature”
and
actually
wrote
the
book
while
trying
to
juggle
Gladstone’s
Reform
Bill
through
the
Commons
in
1866.’
For
Mivart,
an
“innate
drive”
triggered
by
changing
conditions
generated
new
variations,
on
the
analogy
with
“the
way
crystals
(and,
perhaps
from
recent
researches,
the
lowest
forms
of
life)
build
themselves
up
according
to
the
internal
laws”
of
molecular
aggregation.
Because
designers
resorted
to
this
kind
of
crystal
or
inorganic
analogy
and
stuck
to
the
letter
of
the
law,
while
branding
Darwin’s
model
chaotic
and
dangerously
Lucretian,
they
also
prided
themselves
on
being
the
better
scientists.
Roger
Smith
rightly
points
out
that
to
make
sense
of
Darwin’s
critics
we
need
some
“definable
notion
of
scientific
community”.‘
Whether
Owen,
Mivart,
and
Argyll
formed
the
nub
of
one
such
sub-culture
is
a
moot
point.
This
group
was
never
as
homogenous,
as,
say,
the
‘Cambridge
Network’
of
the
1830s,
comprising
Whewell,
Herschel,
and
Babbage,
or
the
‘scientific
naturalists’
of
the
1860s.
But
even
the
x-Clubbers,
for
example
Huxley
and
Groves
of
Trees
£5#
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Tyndall,
notwithstanding
their
common
professionalising
aims,
held
such
“fundamentally
different
political
principles”
as
to
place
them
on
opposite
sides
during
the
Eyre
controversy
and
the
Amer-
ican
Civil
War.
And
taking
Spencer’s
laissez
faire
convictions
into
account,
the
‘economic’
range
of
the
group
was
indeed
vast.
But
something
similar
might
be
said
ofthe
idealists.
They
shared
a
set
of
common
goals,
despite
religious,
educational,
and
class
differences.
Actually
these
are
not
as
great
as
first
appear.
Although
the
Duke
of
Argyll
was
a
Scottish
Presbyterian,
his
Calvinism
was
“so
eroded
by
new
intellectual
currents
.
_
.
as
to
have
no
bearing
on
[his]
conception
of
evolution”.
Mivart
was
an
old
Harrovian
and
an
influential
lay
Catholic,
liberal
to
the
extent
that
he
was
eventually
excommunicated
and
his
‘Mivartian’
theory
purged
by
hard-liners.
And
Owen
was
a
Broad
Churchman
who,
despite
only
a
Grammar
School
education,
promoted
himself
up
through
the
ranks.
So
there
is
little
doubt
where
the
group’s
support
came
from.
As
the
materialists
appealed
to
the
increasingly-powerful
bourgeoisie
-
the
main
benefactors
of
the
industrial
boom
-
so
the
Owenians,
like
their
Cambridge
contemporaries,
were
largely
backed
by
clerical,
landed,
and
upper-class
interests,
in
fact
by
those
destined
to
lose
most
from
industrial
expansion
and
the
accompanying
secular
movement.
Perhaps
we
can
even
talk
ofa
limited
‘tradition’,
insofar
as
Mivart
and
Argyll
learned
their
archetypal
science
in
Owen’s
lectures
at
the
College
of
Surgeons
during
the
1840s
and
1850s.
The
London
idealist
community
might
have
been
less
effective
for
the
lack
of
anything
like
the
professionaliser’s
power
base,
but
it
was
nonetheless
recognisable
from
the
mutually-reinforcing
books,
reviews
and
correspondence
(much
of
which
remains
to
be
pub-
lished).
If
the
idealists
shared
a
common
problem,
it
was
by
no
means
restricted
to
their
circle.
Spotlighting
the
real
cause
of
origin
of the
“favourable”
variants
was
the
prerogative
of
a
much
wider
pro-
vidential
movement.
The
“theologian’s
theologian” J.
B.
Mozley
insisted
in
his
Quarterly
“Argument
of
Design”
(1869)
that
natural
selection
cannot
create
the
variations
it
chooses
between;
these
must
spring
from
some
“unknown
reservoir”,
which
is
the
real
“produc-
tive
agency".
Argyll
invoked
a
hitherto
unknown
“law”
to
keep
“those
variations
in
a
definite
direction”,
envisaging
evolution
on
the
lines
of
embryological
development
with
its
purposeful
aspect.
“The
physical
means
by
which
that
purpose
is
secured
remain
as
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as
ever”,
he
confessed
in
Reign
of
Law,
though
it
was
evidently
deterministic,
and
“like
all
other
physical
forces,
working
to
order,
subject
to
direction,
and
having
that
direction
determined
by
foresight,
forethought,
and
contrivance.”5
By
1868
when
Argyll
was
appointed
Indian
Secretary,
the
book
had
reached
its
fifth
edition,
although
Darwin
remained
unimpressed:
“clever”,
he
had
to
concede,
“but
not
very
profound”.
Huxley
did
not
even
bother
to
read
it
on
publication;
only
in
1887
after
being
challenged
by
Argyll
to
defend
the
Darwinian
“Reign
of
Terror”
was
he
forced
to
plough
through
it,
telling
the
editor
of
The
Nineteenth
Century
that
he
had
never
before
been
so
aware
of
His
Grace’s
ignorance f
Being
a
‘critical
positivist’,
Huxley
of course
settled
on
the
Duke’s
lament-
able
philosophy,
pointing
out
once
again
that
laws
cause
nothing,
neither
the
fall
of
apples
nor
the
descent
of
men.
But
the
idea
of
an
active
agent,
a
Will,
as
it
were,
reflected
in
causation,
was
immensely
appealing
to
non-Darwinian
Christians.
Not
unexpectedly,
Owen
hailed
The
Reign
of
Law
as
“a
timely
8c
wholesome
antidote
to
the
mischievous
fallacies”
of the
positivists,
and
Argyll
became
“the
qualified
Metaphysician”
to
rebuke
the
“Positive”
assumption
that
“all
phenomena,
without
exception,
are
governed
by
invariable
Laws
with
which
no
volitions,
natural
or
supernatural,
interfere.”
Owen
penned
an
appreciative
fifty-
two
page
review
in
1867
(destined
for
the
Tory
Quarterly,
but
apparently
never
published)
which
applauded
the
Duke’s
vindica-
tion
of
type
and
teleology
as
much
as
his
“intelligible
definition
of
.
.
_
the
term
‘Law’.”
Peter
Bowler
and
the
embryologist
]ane
Oppenheimer
suggest
that
Owen`s
archetypalism
was
never
strong
and
by
this
time
almost
extinguished,”
but
he
went
to
great
pains
in
this
piece
to
censure
“advanced
Positivists”
for
treating
the
“ideal
Archetype
_
.
.
with
great
dislike,
not
to
say
disgust",
and
he
rounded
off
with
a
spirited
and
vigorous
defence
of
what
he
still
saw
as
one
of the
majestic
conceptions
of
modern
science.
We
can
guess
why
he
chose
this
moment
to
answer
back.
From
his
point
of
view,
the
British
Association
meeting
in
Nottingham
the
previous
year
had
been
a
disaster,
with
the
President
William
Grove
scornfully
dismissing
“the
very
notion
of the
Type”.
And
according
to
Owen
such
views
“were
in
fashion
at
that
meeting”.
But
he
had
other
grievances
against
positivists,
besides
their
“contemptuous
relega-
tion
of
abstract
theories,
archetypal
conceptions,
final
causes,
&
the
like,
to
the
‘metaphysical’,
or
worse,
the
‘theological’
phase
of
Groves
of
Trees
G
Grades
of
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thought”.
He
found
their
aggressiveness
appalling
and
accused
certain
“young
Professors”
of
gaining
a
name
for
them-
selves
by
adopting
“extremist
views"
rather
than
earning
their
reputation
through
hard
work.
It
also
rankled
that
such
ungodly
philosophy
should
be
peddled
in
“popular
lectures
addressed
to
youth
of
both
sexes,
and
to
classes
of
Working
Men
at
St
Martin’s
Hall
and
elsewhere”
(in
the
same
vein
Owen
had
berated
Huxley
in
1860
for
hoodwinking
wage-earners
gathered
at
the
Royal
Institu-
tion
into
believing
they
were
the
sons
of
gorillas).
The
cry
“indoc-
trination”
had
obvious
political
overtones
and
was
shortly
to
culminate
in
the
accusations
of
social
abandon
levelled
at
Darwi-
nians
during
the
Paris
commune
scare
of
1871.
Most
Christians
were
committed
to
directional
variation
for
reasons
more
aesthetic
than
necessary.
Omnipotence
could
have
programmed
an
interminable
succession
of
‘random’
variations
and
let
nature
do
the
selecting,
but
it
seemed
wretchedly
uneconomic
and
clumsy.
Purposive
evolution
also
speeded
up
the
process.
It
could
be
fitted
into
the
short
geological
timespan
of
96
million
years,
which
Phillips
had
calculated
from
sedimentary
deposition
rates
(the
physicist
Sir
William
Thomson
made
it
100
million
since
crustal
condensation).
This
amount
of
time
was
“utterly
inadequ-
ate”
for
Darwin’s
hit-or-miss
method
according
to
Thomson’s
colleague
Fleeming
Jenkin,
the
Professor
of
Engineering
at
Edin-
burgh.
To
make
matters
worse,
another
Scottish
collaborator,
P.
G.
Tait,
actually
thought
Thomson
had
been
too
generous
and
dropped
the
figure
in
1869
to
an
appalling
“ten
or
fifteen
millions”.°
Had
it
been
taken
seriously,
this
would
have
thwarted
almost
any
evolutionary
accommodation
(which
is
probably
what
it
was
de-
signed
to
do).
So
there
was
widespread
acceptance
of
programmed
change
in
the
sixties
and
seventies
because
it
permitted
an
ever-active
Deity
in
a
world
of
lawful
uniformity.
Even
Charles
Lyell
agreed
with
Argyll
that
natural
selection
was
a
“force
quite
subordinate
to
that
variety-making
or
creative
power
to
which
all
the
wonders
of
the
organic
world
must
be
referred."
This
was
one
of
the
points
the
writer
Samuel
Butler
made
time
and
time
again
in
his
popular
books
-
but
then
Butler,
like
Mivart,
was
made
acutely
aware
of the
materialist
exploitation
of
Darwin.
“It
is
not
the
bishops
and
archbishops
I
am
afraid
of”,
he
once
said.
“Men
like
Huxley
and
Tyndall
are
my
natural
enemies
.
_
.”
In
Evolution
Old
and
New
180
Archetypes
and
Ancestors
(1879)
he
reduced
the
Origin
to
little
more
than
“a
piece
of
intellec-
tual
sleight-of-hand”,
professing
to
show
us
the
way
but
really
blindfolding
us
at
each
turn.
What
survives
Darwinian
selection
“was
born
fit”,
and
what
caused
it
to
be
born
fit
was
still
theology's
question.
“Have
you
read
Butler’s
‘Evolution
Old
&
New’?”
Mivart
asked
Owen.
“There
is
method
in
his
madness
&
it
will
I
think
help
to
burst
the
inflated
bubble
of
‘Natural
Selection’.
”‘°
So
the
1860s
and
1870s
saw
a
number
of
leading
scientists
and
writers
rebel
against
“blind
variation",
forcing
Darwin
to
carry
out
cosmetic
surgery
on
successive
editions
of the
Origin.
He
particular-
ly
suffered
from
the
mutually-reinforcing
positions
of
Mivart
and
Jenkin.
]enkin’s
cruelly
logical
North
British
Review
article
(1867)
silenced
even
a
usually
noisy
Huxley
-
who
admitted
its
“real
and
permanent
value”,
and
then
promptly
dropped
the
subject.
Jenkin
argued
that
any
slight
variation,
however
“favourable”,
would
be
blended-out
in
an
ocean
of
normal
peers,
apparently
convincing
Darwin
that
solitary
variations
could
not
survive.
Only
if
no
blending
occurred,
if
the
“sport”
bred
true,
could
selection
begin
to
work
on
it.
But
that,
said
jenkin,
was
not
Darwin’s
position,
nor
was
it
far
short
of
a
“theory
of
successive
creations”.“
Mivart
compounded
the
problem
in
Genesis
of
Species
where,
according
to
Wallace,
the
arguments
against
natural
selection
as
the
sole
cause
were
“exceedingly
strong”.‘2
Mivart's
letters
reveal
a
man
in
awe
of
Darwin.
He
genuinely
loved
and
respected
the
old
naturalist,
and
once
confessed
that
“it
has
been
&
ever
will
be,
a
most
painful
effort
on
my
part
to
force
myself
to
state
my
dissent
from
one
who
has
so
many
just
titles
to
my
esteem”.
Yet
that
is
what
he
felt
compelled
to
do,
and
their
relationship
deteriorated
in
the
most
desperately
unhappy
circumstances,
with
Darwin
grow-
ing
angrier
and
Mivart
denying
that
he
was
“biased
by
an
odium
theologicum”.
There
was
no
overcoming
their
grave
disagreement,
and
as
Mivart
told
Owen
in
1871,
“The
more
I
think
over
natural
philosophy
the
more
I
feel
that
it
is
necessary
to
ascribe
to
bodies
the
possession
of
some
internal
principle
regulating
their
evolution
_
_
.”
For
Mivart
life
pushed
forward
in
a
well-planned
drive.
He
denied
Darwin’s
premise
that
transmutation
was
gradual,
working
on
minute
changes,
pointing
out
that
no
retinue
of
fossil
beasts,
imperceptibly
shading
one
into
another,
had
ever
been
found.
Nor
was
it
probable
that
a
half-way
house,
say
an
incipient
wing,
would
be
functional.
Like
Huxley
and
Owen
he
opted
for
a
saltatory
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mechanism,
but
saw
the
modified
organs
make
their
appearance
ready
balanced
and
synchronised,
something
which
had
to
happen
in
all
individuals
simultaneously.
Only
a
guiding
law
working
towards
“harrnonious,
self-consistent
wholes”
could
achieve
effects
of
such
magnitude
across
an
entire
wave-front,
‘3
and
he
took
it
for
granted
that
the
law
itself
was
a
consequence
of
“that
innate
potentiality
which
God
has
implanted”
in
living
matter.
This
much
is
well
known,
but
on
turning
to
working
geologists
we
witness
support
coming
from
the
unlikeliest
places.
Even
a
number
of
Huxley’s
colleagues
and
those
he
helped
into
profes-
sorships
were
sympathetic,
although
the
fact
is
not
immediately
apparent.
Few
geologists
made
such
a
song-and-dance
of
their
dissention
as
Mivart.
Take
the
case
of
William
Boyd
Dawkins
(1837-1929),
whose
speciality
was
cave
deposits
and
Pleistocene
mammals.
From
1861-9
Dawkins
worked
at
the
Geological
Survey,
mapping
the
Wealden
formations
of
Kent
and
the
Thames
Valley,
while
learning
curato-
rial
techniques
in
the
Museum
of
Practical
Geology.
Here
he
rubbed
shoulders
with
Huxley,
on
whose
recommendation
in
1869
Daw-
kins
was
made
curator
of
the
Manchester
Museum,
and
in
1874
he
took
the
Chair
of
Geology
at
Owen’s
College
(where
Huxley
was
Governor).
Knowing
nothing
else,
we
might
easily
misinterpret
Dawkins’s
early
statements.
For
example,
he
spent
the
1860s
disentangling
Pleistocene
rhinoceroses,
and
in
the
Natural
History
Review
for
1865
admitted
that
the
curious
relationship
of
one-
and
two-horned
rhinos
was
“incapable
of
any
other
solution
than
that
offered
by
Mr
Charles
Darwin’s
‘Theory
of
descent
with
modifica-
tion’.”"“
Perhaps
this
was
a
sop
to
Huxley
who,
like
a
true
editor,
can
be
imagined
asking
how
his
results
were
to
be
explained.
But
given
that
Dawkins
was
the
son
of
a
Welsh
clergyman,
studied
Classics
at Jesus
College,
Oxford,
and
was
converted
to
geology
by
John
Phillips,
himself
doubtful
of the
effect
of
transmutation
above
the
species
level,
one
might
have
anticipated
some
reservations.
Just
how
deep
they
ran
is
only
apparent
on
tracking
down
anonymous
reviews.
Dawkins,
it
transpires,
was
the
Edinburgh
reviewer
of
both
Darwin’s
Variations
of Animals
and
Plants
under
Domestication
(1868)
and
Descent
of
Man
(1871).
Here
he
supports
evolution,
offering
Gaudry’s
fossil
intermediates
from
Greece
and
Huxley’s
bird-like
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as
evidence,
but
of
the
“trinity
of
causes”
-
selection,
variation,
and
heredity
-
he
holds
up
variation
as
the
real
creative
element
and
points
out
cases,
in
the
production
of
peacocks
and
pheasants,
where
selection
can
have
played
no
part
at
all.
Moreover
he
tentatively
accepted
Spencer’s
Lamarckian
explanation
-
that
environmental
fluctuations
cause
functional
changes
within
the
organism,
themselves
“the
primary
and
ever-acting
cause
of
that
change
of
structure
which
constitutes
variation;
and
that
the
varia-
tion
which
appears
to
be
“spontaneous’
is
‘derivative
and
secon-
a
,915
dary
.
On
The
Descent
of
Man
Dawkins
was
considerably
less
charitable.
He
denounced
Darwin’s
“logical
power”
and
thought
that
“most
earnest-minded
men”,
on
learning
that
morals
were
the
better
part
of
brute
instinct,
would
“be
compelled
to
give
up
those
motives
by
which
they
have
attempted
to
live
noble
and
virtuous
lives".
““
With
Paris
aflame
in
1871,
Dawkins
was
not
unduly
paranoid
in
seeing
a
social
threat
and
destabilising
effect
in
Darwin’s
Descent.
The
Times
also
deplored
its
“disintegrating
speculations”
and
declared
the
book
“more
than
unscientific
-
it
is
reckless”,
coming
at
a
time
when
“every
artificial
principle
of
authority
seems
undermined.”
English
providentialists
were
understandably
sensitive
during
the
siege,
although
it
affected
some
more
directly
than
others.
As
a
shareholder
in
the
Société
Anonyme
or
joint-stock
company
controll-
ing
the
Paris
Jardin
d’Acclimatation
-
an
institution
modelled
on
London
Zoo
-
Owen
saw
his
investment
wiped
out
as
the
exotic
quadrupeds,
even
the
prized
elephants,
were
systematically
slaughtered
to
feed
the
starving
citizens.
(Or
rather
the
rich;
evidently
few
of
the
communards
tasted
the
morsels.)
With
aristo-
cratic
confidence,
Mivart
decried
the
revolution
as
a
product
of
“loose”
or
atheistic
philosophy.
And
he
took
the
opportunity
of
drawing
Darwin’s
attention
to
the
“unnecessary
irreligious
deduc-
tions”
being
drawn
from
natural
selection,
ending
with
the
apoca-
lyptic
cry:
“God
grant
that
we
in
England
may
not
be
approaching
a
religious
decay
at
all
similar
to
that
of the
middle
of the
18th
century
in
France
which
Frenchmen
are
now
paying
for
in
blood
&
tears!"
Dawkins’
review
in
the
Edinburgh
was
the
perfect
complement
of
Mivart’s
in
the
Quarterly.
Both
denied
that
selection
was
respon-
sible
for
our
higher
faculties,
or
even
that
“man
[as
a
physical
entity]
has
been
evolved
from
the
higher
apes
through
natural
selection,
although
he
were
genetically
descended
from
them",
‘7
which
raises
l
i
l
r
Groves
of
Trees
&
Grades
of Life
183
the
inevitable
question
of
why
Huxley
chose
to
“pin
out”
one
rather
than
the
other
(see
below).
Given
Mivart’s
example
and
pushed
perhaps
by
political
events,
Dawkins
toned
down
his
Spencerian
explanation
and
asserted
that
evolution
was
no
“series
of
acci-
dents”.
It
presented
a
“nobler
view
of
the
great
Creator”
precisely
because
it
was
impossible
“without
the
will
of
a
directing
Intelli-
gence”.
At
times
this
could
almost
have
been
Mivart
talking:
“without
definite
purpose”,
wrote
Dawkins,
“it
is
hard
to
believe
how
the
simultaneous
changes
in
one
direction
could
be
effected,
and
it
is
incredible
that
they
should
have
been
brought
about
by
a
combination
of
chances.
”
All
in
all
-
and
granted
that
he
might
have
been
shifting
to
the
Right
in
response
to
the
uprising
across
the
Channel-
it
is
still
doubtful
if
Dawkins
really
supported
Darwin’s
chaotic
model
in
1865.
These
later
statements
suggest
that
he
was
simply
endorsing
the
broader
idea
of
descent.
The
repercussions
for
palaeontology
of
this
internally-powered,
‘wave-front’
advance
were
spelt
out
by
Mivart.
With
directional
programming,
it
was
possible
for
species
from
whatever
source
to
proceed
towards
the
same
goal.
Not
only
was
the
near-identity
of
many
marsupials
and
placentals
apparent
proof
of
this,
but
Mivart
thought
that
lemurs
and
apes
also
had
separate
origins,
as
did
Old
and
New
World
monkeys.
No
longer
was
“similarity
of
structure”
any
guarantee
of
“genetic
affinity”.“’
Mivart
had
begun
to
dissoci-
ate
“homology”
from
common
ancestry
as
early
as
1870,
in
reply
to
Lankester’s
anti-Platonic
paper.
To
Mivart’s
mind,
“homology”
transcended
Lankester’s
“homogeny”
(similarity
through
shared
ancestry)
because
it
related
all
‘identical’
forms,
i.e.
those
having
reached
the
same
morphological
goal,
irrespective
of
their
evolution-
ary
origin.
The
same
logic
prevailed
in
Germany,
where
between
1872-5
the
idealists
Albert
von
Kolliker
and
Alexander
Braun
“attempted
to
save
the
idea
of
type
and
give
it
an
autonomous
position
in
biology,
independent
of
the
idea
of
descent.
”
Kolliker
reasoned
that
with
physiochemical
laws
determining
the
route,
branches
from
several
genealogical
trees
might
become
inter-
twined,
while
Mivart
argued
in
1873
for
a
“grove
of
trees,
closely
approximated,
greatly
differing
in
age
and
size,
with
their
branches
interlaced
in
a
most
complex
entanglement.”
Mivart
might
have
seen
parallel
development
and
convergence
everywhere,
but
it
was
tactically
important
for
him
to
do
so.
The
branches
of
Haeckel’s
elaborate
tree
of
life
always
met
in
a
single
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in
other
words,
related
groups
were
always
derived
from
a
single
ancestral
stock
(monophyly).
These
gnarled
family
trees
illus-
trated
books
which
toed
a
‘dangerous’
monist
line;
indeed,
they
became
an
inextricable
part
of Haeckel’s
whole
argument.
Mivart’s
rival
polyphyly
(in
which
a
group
could
evolve
from
a
number
of
unrelated
ancestors)
was
intended
to
destroy
the
force
of Haeckel’s
palaeontology
and
discredit
his
entire
monist
approach.
Because
“the
number
of
similar
structures
which
have
arisen
independently
is
prodigious",
Mivart
predicted
that
“many
of
the
genealogical
trees
which
have
been
developed
with
the
rapidity
of
the
fabled
‘bean-stalk’
are
destined
to
enjoy
an
existence
little
less
ephemeral.”"’
As
late
as
1888
he
was
still
making
“sensational”
claims
for
the
multiple
origins
of
the
mammalia.
He
responded
to
Edward
Poulton’s
unexpected
discovery
of
true
teeth
in
the
young
platypus
by
suggesting
that
it
had
a
separate
reptilian
origin.
The
egg-laying
monotremes
were
thus
“hypothetical
higher
mammals
in
the
making
_
.
.
more
or
less
parallel
to
but,
of
course,
radically
distinct
from,
the
placental
and
marsupial
series",
which,
he
assumed
with
Huxley,
had
an
amphibian
ancestry.
Poulton
was
a
Darwinian
and
quickly
scotched
the
idea.
But
Mivart’s
“grove
of
trees”
was
not
unattractive
to
palaeontologists.
P.
Martin
Duncan
(1824-
1891),
for
example,
was
a
specialist
on
the
affinities
of
ancient
faunas,
an
area
where
one
might
expect
a
practical
test
of
Mivart’s
ideas.
Swiss
educated
and
well
provided
for,
Duncan
received
his
medical
training
at
King’s
College,
Lon-
don,
after
which
he
took
up
practice
in
Colchester,
where
he
eventually
became
Mayor.
However
he
threw
over
this
lucrative
practice
to
return
to
Blackheath
in
London
to
concentrate
on
the
study
of
corals
and
echinoderms.
In
this
field
he
became
pre-
eminent
and
his
British
Fossil
Corals
was
said
to
have
been
one
of the
finest
memoirs
ever
published
by
the
Palaeontographical
Society.
His
success
can
be
judged
from
his
taking
the
prestigious
Chair
of
Geology
at
King’s,
where,
according
to
the
Council
Minutes,
he
delivered
his
first
six
lectures
on
palaeontology
in
April
1869.2"
According
to
Ruse,
Duncan
was
a
“fellow
traveler
with
the
Dar-
winians”,
and
in
a
social
sense
he
was.
He
frequently
applauded
Huxley’s
evolutionary
palaeontology,
acts
which
did
not
pass
unrewarded
(Huxley
supplied
a
testimonial
when
Duncan
applied
for
the
Chair).
Duncan’s
early
work
was
laudatory
of
Darwin,
and
he
called
natural
selection
“the
great
excitant”
F’
Like
many
descrip-
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tive
palaeontologists,
he
worked
extremely
close
to
his
material.
He
showed
in
1865
that
echinoderms
from
European
Cretaceous
de-
posits
and
their
equivalent
in
Arabia
were
not
merely
specifically
identical,
but
actually
had
varieties
in
common.
He
thus
assumed
that
species
could
spread
widely
without
changing.
But
while
he
determined
that
many
were
resistant
to
change,
he
noticed
that
others
living
alongside
were
astonishingly
variable,
almost
as
though
each
species
had
its
own
“inherent
power
of
variation",
quite
independent
of
physical
conditions.
Not
until
after
Mivart
defined
his
position
(1870-
3)
did
Duncan
tentatively
shift
to
a
polyphyletic
explanation.
In
his
Presidential
Address
to
the
Geological
Society
(1877),
he
denied
the
Darwinian
premise
that
unchanging
conditions
mean
unchanging
species,
and
he
again
looked
to
“some
positive
energy”
within
organisms
themselves
sufficient
to
produce
“progressive
changes".
Like
Mivart
he
pointed
to
the
parallel
development
of
marsupials
and
placentals
as
proof
that
evolution
was
not
regulated
by
“competi-
tion
or
the
influence
of
external
conditions
alone".
Indeed,
taking
a
distinctly
Mivartian
line,
he
tackled
the
problem
that
had
vexed
everybody,
Huxley
included
-
namely
the
similarity
between
living
Australian
mammals
and
the
marsupials
of
Mesozoic
Europe.
Rather
than
resort
to
migration,
worldwide
distribution,
or
sunken
supercontinents,
Duncan
speculated
that
“the
Triassic
Marsupials
of
Europe
have
had
a
direct
reptilian
genesis”.
That
is,
they
were
born
on
the
spot,
while
Australian
mammals
originated
indepen-
dently
from
egg-laying
monotremes,
and
these
from
Huxley’s
bird-like
dinosaurs.
In
accepting
more
than
one
point
of
origin,
he
suggested,
“some
of
the
greatest
difficulties
in
the
explanation
of
the
distribution
of
plants
and
animals
would
be
removed.
"22
What
do
these
cases
prove?
First,
that
Huxley
could
actively
recommend
‘progressive
evolutionists’,
Dawkins
for
Manchester
and
Duncan
for
King’s;
this
suggests
that
he
was
more
or
less
happy
(or
resigned
to)
non-Darwinian
fellow-travellers,
at
least
on
scien-
tific
grounds.
The
further
fact
that
he
provided
both
with
testimo-
nials
in
1869,
at
the
time
when
he
was
cold-shouldering
his
“con-
stant
reader”
Mivart,
implies
that
more
than
science
was
at
stake
in
the
latter’s
case.
Mivart’s
attempt
to
reconcile
Rome
and
Darwin,
his
irreverent
tone
and
overtly
Owenian
idealism,
provided
Huxley
with
a
stick
with
which
to
thrash
those
ritual-bound
institutions,
Platonism
and
Catholicism.
This
explains
why
Mivart’s
morpholo-
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and
anatomical
criticisms
(many
of
which,
judging
from
Duncan
and
Dawkins,
were
unanswerable)
went
by
the
board
in
Hux1ey’s
review
of
the
Genesis,
while
Father
Suarez
came
in
for
corrective
treatment.
Neither
Duncan
nor
Dawkins
indulged
in
open
Mivartian-style
apologetics,
being
of a
quite
different
disposi-
tion
(Nature
was
to
commend
Duncan’s
“quiet,
unostentatious
way”2“):
grass-roots
palaeontologists
who
stayed
at
their
posts
and
puzzled
at
the
scientific
problems
rather
than
retreating
into
a
world
of
“reconciliation”.
Giving
Huxley
little
excuse
to
take
offence,
they
were
welcomed
into
the
evolutionary
establishment
like
their
senior
‘progressive’
colleagues,
Lyell
and
Carpenter.
Grasping
the
Divine
Idea
-
Seeley
on
Pterosaurs
I
was
a
student
of
law
at
a
time
when
Sir
Richard
Owen
was
lecturing
on
Extinct
Fossil
Reptiles.
The
skill
of the
great
master
.
.
_
taught
me
that
the
laws
which
determine
the
forms
of
animals
were
less
understood
at
that
time
than
the
laws
which
govern
the
relations
of
men
in
their
country.
The
laws
of
Nature
promised
a
better
return
of
new
knowledge
for
reasonable
study.
A
lecture
on
Flying
Reptiles
deter-
mined
me
to
attempt
to
fathom
the
mysteries
which
gave
new
types
of
life
to
the
Earth
and
afterwards
took
them
away.
Harry
Seeley,
now
sixty-two
and
quite
deaf,
opening
his
Dragons
of the
Air
(1901)."‘
The
College
of
Surgeons
was
conveniently
sited
in
the
“green
oasis”
of
Lincoln’s
Inn,
enabling
Owen
to
recruit
a
number
of
law
students
from
the
Inns
of
Court
next
door
-
a
source,
appropriately
enough,
of
some
of
the
most
Romantic
“legalists
of
nature”
of
Victorian
times.
Unlike
Mivart,
Harry
Seeley
(1839-1909)
was
never
called
to
the
Bar,
being
drawn
from
law
to
Owenian
studies
while
still
in
his
teens,
but
he
is
of
extreme
interest
for
far-
outflanking
both
Owen
and
Mivart
in
his
idealist
palaeontology.
He
was
notoriously
uncompromising,
and
thus
from
a
positivist
perspective
something
of a
‘failure’
(perhaps
explaining
his
absence
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Qf
Trees
&
Grades
of Life
187
from
the
influential
Lives
and
Letters
of Darwin,
Huxley,
et
al);
and
his
intellectual
eclipse
was
assured
by
an
inhospitable
twentieth-
century
historiography
which
sifted
the
‘winners’
from
the
‘losers`
rather
than
relating
divergent
attitudes
to
their
various
milieux.
There
is
no
denying
that
Seeley
was
“a
man
of
marked
individu-
ality,
very
independent
in
opinion
and
original
in
thought."”’
So
much
so
that
his
was
the
perennial
dissenting
voice
at
the
Geological
Society.
Never
flamboyant,
he
nonetheless
gave
sobriety
a
sort
of
anarchic
tinge.
It
is
impossible
to
tell
what
other
palaeontologists
thought
of
him.
Perhaps
only
the
Philadelphian
E.
D.
Cope,
having
a
certain
amount
in
common
(alike
of reptiles
and
dislike
of
Huxley),
singled
him
out
for
particular
praise.
A
"fast
friend
thro`
evil
as
well
as
good
report”,
Cope
was
to
call
him,
and
"one
of the
ablest
men
in
the
country
_
Seeley`s
early
life
as
a
labourer
shows
that
the
social
elite
held
no
monopoly
on
transcendental
views,
but
that
education
could
be
crucially
important.
Indeed,
one
gets
the
feeling
that
Seeley’s
uphill
Harry
Seeley.
(The
author.)
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to
achieve
respectability
goes
a
long
way
to
explain
his
battling
attitude
and
fierce
independence.
His
father
was
bankrupt
and
forced
to
work
as
an
artisan,
having
ruined
himself
“with
scientific
experiments”,
and
Seeley
as
a
boy
was
apprenticed
to
pianoforte
makers
and
lived
in
a
factory?"
He
was
acutely
conscious
of
his
station,
even
sensitive
-
and
not
without
reason;
he
told
Sedgwick
that
he
failed
at
law
school
(the
refuge
of
gentlemen)
because
he
was
stigmatised
as
one
of
the
“great
unwashed".
His
childhood
had
an
almost
Millerian
turbulence;
he
was
nervous
and
excitable,
and
prone
to
collapsing.
Indeed,
we
only
know
these
intimate
details
because
he
came
close
to
a
breakdown
at
Cam-
bridge,
and
to
explain
his
mental
state
wrote
a
series
of
long
letters
to
Sedgwick
relating
the
tragic
story
of
his
upbringing.
With
so
complex
a
character,
it
is
not
immediately
apparent
why
he
needed
to
go
to
such
transcendental
extremes
-
until,
that
is,
we
look
at
his
education.
From
the
age
of
eleven
the
boy
with
his
father
had
sampled
the
various
scientific
institutions
in
London,
and
heard
Edward
Forbes
and
later
Huxley
at
the
new
School
of
Mines
(finding
Huxley’s
lectures
the
“less
attractive”).
In
the
later
fifties
Seeley
joined
the
Working
Men’s
College
in
Great
Ormond
Street
-
an
institution
founded
by
Christian
Socialists
in
1854
and
supported
by
F.
D.
Maurice,
that
clerical
bulwark
against
laissez
faire
and
its
social
iniquities.
Here
he
was
“petted
and
made
a
good
deal
of
",
and
met
Ruskin
and
Maurice
himself.
And
he
wrote
his
first
paper,
on
chalk
starfishes,
in
November
1858
while
Secretary
in
the
college
museum
(which
he
helped
found),
supporting
himself
meanwhile
by
copying
manuscripts
at
the
British
Museum.
Owen’s
lectures
might
have
given
him
“the
means
of
dealing
with
the
vast
accu-
mulations
of
vertebrate
fossils”
he
found
at
Cambridge,
but
to
my
mind
it
was
Forbes’
influence
that
stands
out
most.
He
taught
Seeley
that
species
were
variations
clustered
around
“generic
ideas”;
and
by
1861
Seeley
was
advising
would-be
geologists
of the
necessity
of
“grasping
the
Divine
Idea".”
In
practical
terms,
this
meant
laboriously
computing
all
specific
variations
until
the
Divine
theme
dawned
-
“the
one
thought
in
all
the
varied
drapings
of
the
species”.
From
the
outset,
the
young
muscular
Christian
had
devised
a
programme
that
was
profoundly
different
from
Dar-
win’s.
But
Cambridge
was
perhaps
the
decisive
factor
-
here
he
believed
he
could
take
his
stand
“not
as
a
working
man,
but
as
a
man".
He
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went
up
in
1859
to
help
the
ageing
Adam
Sedgwick
(now
74)
catalogue
the
fossils
in
the
Woodwardian
Museum.
Cambridge
was
still
a
haven
of
privilege
and
moral
order,
and
now
it
was
also
taking
steps
to
lay
the
social,
political,
and
scientific
spectres
raised
by
industrialisation.
Being
committed
to
Established
Church
and
Tory
politics,
the
university’s
strength
lay
in
a
conservative
squirc-
archy
with
a
rural-gentry
rather
than
urban-commercial
base,
and
it
naturally
found
any
mercantile
intrusion
into
science
or
politics
abhorrent.
So
what
finally
pushed
Seeley
out
on
a
Platonic
limb
was
probably
the
Cambridge
mood
of
spiritual
reaffirmation:
that
re-
newal
of
faith
in
a
transcendent
reality
described
by
Sheldon
Rothblatt
in
his
book
The
Revolution
of the
Dons.
Brian
Wynne
talks
of
the
university’s
need
for
“metaphysical
unity
to
give
coherence
to
a
moral
universe”
imperilled
by
“atomistic
nihilism".”
Clois-
tered
in
Cambridge,
Seeley’s
social
identity
began
to
blur.
He
still
aspired
to
be
a
kind
of
scientific
Cobden,
travelling
the
country,
lecturing
“to
every
town
&
school
on
the
practical
utility
and
commercial
advantage
of
science”,
and
yet
he
began
to
show
a
surprising
indifference
to
new
London
intellectual
trends,
actually
admitting
in
1867
that
he
had
never
read
a
word
of
Spencer,
nor
did
he
know
anyone
who
had.
Though
he
moved
back
to
London
on
Sedgwick’s
death
in
1873,
first
taking
the
Chair
of
Physical
Geo-
graphy
at
Bedford
College,
and
in
1876
the
Chair
of
Geography
at
King’s,
his
science
always
retained
a
distinctive
flavour,
defiantly
at
odds
with
progressive
metropolitan
trends.
Seeley
became
an
acknowledged
expert
on
pterodactyls,
and
to
appreciate
the
strength
of
his
Platonic
science
we
might
look
at
the
extraordinary
way
he
tackled
these
flying
saurians.
Before
his
arrival
at
Cambridge,
Sedgwick
had
sent
his
local
Greensand
fossils
to
Owen
for
identification,
accompanied
by
such
notes:
“What
have
you
made
of the
lot
I
sent
you
last?
There
was
at
any
rate
a
new
Pterodactyl;
or
a
monstrous
form
of
an
old
one
-
if
we
are
to
throw
out
species
into
that
‘paradise
of
fools’
-
‘that
limbo
large
&
broad’
-
now
called
transmutation.
”2°
In
this
anti-evolutionary
environ-
ment,
Seeley
was
now
encouraged
to
take
over
identification
and
description,
and
Sedgwick
personally
helped
finance
publication
of
the
results.
As
early
as
1864
Seeley
had
struck
up
a
radical
position,
announcing
in
the
title
of
his
paper
to
the
Cambridge
Philosophical
Society
that
“Pterodactyles
are
not
Reptiles,
but
a
new
Subclass
of
Vertebrate
animals
allied
to
Birds".
He
deliberately
cocked
a
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Archetypes
and
Ancestors
snook
at
Cuvierian
convention,
which
would
make
flying
reptiles
rather
exotic
lizard
relatives.
The
hollow
limb-bones
and
vertebrae
he
attributed
to
an
avian-like
lung-sac
system,
and
he
suggested
that
with
the
heart
and
circulation
able
to
meet
the
rigours
of
active
flight
the
animals
“must
have
had
hot
blood”.
He
was
also
able
to
expose
a
cranial
cast
in
one
specimen,
and
wrote
triumphantly
to
Owen:
“The
brain
is
in
no
respects
reptilian;
in
the
main
avian,
with
a
suspicion
so
to
speak
of the
mammal;
altogether
a
peculiar
brain”
raising
the
animal
out
of the
reptilian
grade.”
Of
course,
birds
and
pterosaurs
differed
on
points,
but
Seeley
-
like
Cope
-
saw
Archaeopteryx,
with
its
teeth
and
tail,
begin
to
bridge
the
gap.
Even
the
wings,
though
they
differed
crucially
from
a
bird's,
were
nonetheless
thought
to
have
been
covered
by
fine
feather
or
hair.
The
operative
point
in
all
this
is
Seeley’s
emphasis.
He
was
not
making
an
evolutionary
statement.
His
palaeontology
made
only
minimal
contact
with
the
“derivative”
world,
and
he
shunned
phylogeny
or
the
tracing
of
family
trees.
His
arguments
were
solely
about
rank,
his
criterion
was
“the
principle
of
organization”,
and
his
solution
was
to
give
pterosaurs
parity
with
birds
on
account
of
their
similar
blueprint.
This
insistence
on
immutable
plans
behind
the
facade
of
nature
far
outshone
Owen’s
or
Mivart’s,
at
least
in
practical
terms.
For
them,
at
any
rate,
the
Word
was
progressively
made
Flesh,
and
“derivative
creation”
was
a
legitimate
subject
of
study.
Thus
in
the
massive
Anatomy
of
Vertebrates
(1866-8)
Owen
intimated
that
pterosaurs
were
an
“important
link”
between
birds
and
reptiles,”
and
he
gave
this
link
a
derivative
twist
a
few
years
later
in
his
brushes
with
Huxley.
Actually
Owen
refused
to
see
pterosaurs
as
anything
but
cold-
blooded
reptiles,
stamped
with
little
that
was
specifically
avian.
We
saw
in
Chapter
4
how
Huxley
in
1867
also
speculated
on
the
avian-like
anatomy
and
physiology
of
pterosaurs
and
dinosaurs
(to
bolster
his
projected
dinosaur-bird
relationship).
Owen
now
re-
sponded
by
slapping
down
Huxley
and
Seeley
in
turn.
Lack
of
insulation
(and
the
entombing
sediments
were
often
fine
enough
to
record
hair
or
feathers
had
they
existed)
and
a
“miserably
small”
braincase
convinced
him
that
these
were
truly
reptilian.
Seeley
protested
in
the
Annals
and
Magazine
of
Natural
History
(1870)
that
Owen
was
“erroneous,
unscientific,
and
unjust",
and
he
met
with
some
support,
for
his
sentiment,
if
not
his
science.
Perhaps
the
most
contentious
point
concerned
the
pneumatic
bones:
these
Owen
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dismissed
as
“purely
adaptive”
weight-reducing
characters,
as
“advantageous
to
a
cold-blooded
as
to
a
warm-blooded”
flyer.”
But
the
concept
of
the
“adaptive”
character
could
serve
many
masters
and
subtly
change
its
meaning
with
each
one
(a
graphic
instance
of
underlying
ideologies
colouring
the
meaning
of
words).
Thus
Huxley
also
considered
the
hollow
bones
“merely
adaptive
modif1cations”,”
by
which
he
meant
that
they
were
physiologically
important.
At
the
time
he
was
trying
to
nip
the
idea
of
a
pterosaur-
bird
relationship
in
the
bud
(before
introducing
his
dinosaur
line
of
descent).
According
to
him,
the
air-filled
bones
in
birds
and
pter-
osaurs
were
not
part
of a
common
birthright,
as
Seeley
maintained,
but
produced
independently
in
response
to
similar
flight-pressures.
And
this
belief
sent
Huxley
as
unswervingly
towards
“hot
blood”
in
pterosaurs
as
Owen
was
led
away
from
it.
So
even
on
such
esoteric
matters
conflicting
interpretations
could
be
generated
by
prior
theoretical
considerations,
themselves
grounded
in
distinct
social
strategies.
Seeley’s
ranking
of
fossil
life
reflected
the
cosmic
moral
and
social
order
he
encountered
at
Cambridge.
Huxley
was
keen
to
prove
the
physiological
sophis-
tication
of
some
reptiles
to
further
his
evolutionary
speculations
(themselves
rooted
in
the
bourgeois
ideal
of
self-betterment).
And
Owen
was
attempting
to
preserve
the
status
quo
in
face
of
the
positivist
threat.
The
connection
with
pterosaur
physiology
might
seem
tenuous,
but
one
can
reconstruct
a
definite
relationship
be-
tween
such
deeply-rooted
social
commitments
and
the
more
ab-
struse
palaeontological
consequences.
Seeley’s
Ornithosauria
(i.e.
“Bird
Reptiles”)
was
published
to
mixed
reviews
in
1870,
and
the
Annals
critic
for
one
thought
his
attempt
to
upgrade
pterosaurs
somewhat
shaky.
But
the
book
was
more
than
a
bid
to
“determine
the
Pterodactyle’s
place
in
nature”."
It
was
a
radical
attempt
to
shake
up
preconceived
notions
about
saurian
life;
a
caution
against
squeezing
extinct
reptiles
into
precon-
ceived
moulds,
conditioned
by
living
lizards
and
their
allies.
Owen
more
than
any
one
had
highlighted
the
spread
of the
Reptilia,
from
fish-like
archegosaurs
at
one
end
to
mighty
dinosaurs
anticipating
the
mammalian
grade
at
the
other.
Seeley
agreed
that
the
influx
of
exotic
ichthyosaurs,
plesiosaurs,
dinosaurs,
pterosaurs
and
anomo-
donts,
like
the
South
African
two-tusker
Dicynodon,
had
rendered
the
“Reptilia
of
the
Pa1aeontologist”
a
“vast
and
provisional
group”.
He
was
rightly
worried
lest
we
straitjacket
these
extinct
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But
rather
than
trace
out
lineages
by
hunting
the
ancestors
of the
“higher”
forms
among
the
“lower”
-
as
Huxley
and
Owen
in
their
ways
were
doing
-
his
solution
was
to
hive
off
groups
and
locate
them
elsewhere.
He
doubted
whether
dinosaurs
or
ichthyosaurs
really
were
reptilian.
Had
we
been
able
to
infer
soft
structures,
as
he
had
done
for
pterosaurs,
we
should
probably
find
them
constructed
according
to
somewhat
different
specifications.
This
approach
was
ultimately
inimical
to
evolutionary
palaeont-
ology;
at
least,
Seeley
seemed
forever
intent
upon
bringing
down
bridges
as
soon
as
they
were
raised.
Answering
Huxley’s
case
for
an
avian
ancestry,
for
example,
he
insisted
that
the
long
hind
legs
of
some
dinosaurs
were
“due
to
the
functions
they
performed
rather
than
any
actual
affinity
with
birds”.
Then
he
effectively
removed
dinosaurs
from
contemporary
reach
by
insisting
that
they
were
as
“unlike
reptiles
as
birds
or
mammals.”
If
his
palaeontology
was
hopelessly
at
variance
with
the
phy-
logenetic
approach
pioneered
by
Haeckel,
it
did
have
an
inner
Platonic
logic.
As
the
Cambridge
intellectuals
re-emphasised
the
moral
order
of
the
universe,
so
Seeley
produced
a
palaeontological
parallel:
“unity
is
incontestable”,
he
wrote,
and
no
superficial
change,
“whether
it
is
named
creation
or
whether
it
is
named
evolution”
can
disguise
the
fact
that
behind
the
transient
stands
the
eternal.
And
however
change
is
envisaged,
it
can
only
lead
to
our
“unutterable
and
reverent
confidence”
that
all
life
is
transcen-
dentally
planned:
For
me
it
indicates,
beyond
laws
and
their
consequences,
what,
judged
by
human
standards,
is
Intelligence,
of
which
laws
in
their
working
are
manifestations.
If,
then,
an
attempt
is
made
to
explain
the
plans
of
animal
life,
it
is
in
faith,
born
of
science,
that
they
are
the
products
of
divine
law
.
.
.35
Seeley
assumed
that
the
whole
point
of
doing
science
was
to
reveal
the
enduring
Thought,
the
transcendent
reality,
not
chronicle
shadows
flirting
across
the
globe.
In
search
of
this
deeper
reality,
he
took
up
a
problem
dropped
by
Owen
a
generation
earlier.
He
tackled
the
vertebral
origin
of
skull
and
limbs,
in
what
must
have
looked
to
evolutionists
like
a
continued
quest
for
the
holy
grail,
the
ultimate
‘unit’
or
organisation.
According
to
modern
historians,
Huxley
had
already
shown
the
futility
of
this
in
his
Croonian
lecture
Groves
of
Trees
&
Grades
of
Life
193
of
1858,
when
he
traced
the
development
of the
skull
in
the
embryo.
Nothing
is
so
certain
if
Seeley
is
to
be
believed.
For
him,
as
for
Cope,
the
issue
of
Owen’s
‘vertebral’
skull
was
still
alive
and
kicking,
and
he
produced
three
meaty
papers
(1866-1882)
which
paid
lip
service
to
Huxley’s
embryological
refutation
while
praising
Owen’s
“beautiful”
descriptions.
Seeley
concluded
that
the
“brain-
case”,
at
least,
was
“a
modified
vertebra”
and
cheerfully
predicted
that
embryology
will
one
day
become
“the
servant
instead
of
the
lawgiver
of
morphology”
(meaning
that
Huxley’s
position
must
yield
to
Owen’s).
The
socially-stratified
moral
cosmos
of
the
Cambridge
dons
found
its
microscopic
reflection
in
Seeley’s
brand
of
Owenism,
with
its
emphasis
on
order
and
rank
rather
than
phylogenetic
(=
social)
mobility.
To
the
extent
that
Cambridge
tried
to
maintain
standards
by
becoming
politically
and
socially
repressive,
so
Seeley
-in
snatching
pterosaurs
and
dinosaurs
from
the
evolutionists
and
placing
them
beyond
reach-
seemed
insensitive
to
the
new
palaeon-
tological
needs
(or
rather,
those
of
self~confessed
“plebeians”
like
Huxley).
On
the
other
hand,
it
is
difficult
to
deny
that
his
obsession
with
‘plans’
and
‘grades’
paid
handsome
dividends.
It
prompted
tantalising
speculations
of
pterosaurian
physiology,
and
probably
had
spin-offs
in
classification.
For
example,
in
1887
he
split
the
dinosaurs
into
“lizard-hipped”
and
“bird-hipped”
forms
on
the
strength
of
consistent
differences
in
pelvic
structure,
rather
than
any
study
of
phylogenetic
trends.”
It
stemmed
more
from
his
love
of
morphological
tabulation
than
any
evolutionary
imperative.
So
there
is
no
despising
Seeley
for
being
a
metaphysician
in
an
age
of
strong
anti-metaphysical
sentiment,
and
one
has
to
admire
a
man
who
can
produce
a
science
so
exquisitely
adapted
to
his
social
needs.
Moreover,
anti-Platonists
like
Huxley
who
ignored
“grades”
lost
a
wonderful
explanatory
tool
and
-
as
we
shall
now
see
-
occasionally
became
mired
as
a
consequence.
Why
Did
Huxley
Ignore
the
Mammal-Like
Reptiles?
Until
the
1970s
Huxley’s
science
was
rarely
treated
with
anything
like
critical
detachment.
For
toppling
the
unpopular
Owen
he
has
always
been
loudly
hailed.
No
one
can
doubt
the
one-time
tactical
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and
Ancestors
advantage
in
reslaying
the
slain,
or
despise
older
evolutionist-
historians
for
continuing
to
deride
Owen’s
ideology,
which
they
portrayed
as
totally
unconducive
to
‘good’
science.
But
these
days
we
need
to
take
a
balanced,
sympathetic
stand,
and
should
be
more
interested
in
the
production
of
knowledge
than
the
destruction
of
straw-men.
]ust
as
Seeley’s
and
Mivart’s
philosophies
were
produc-
tive
in
their
context,
so
Owen’s
had
an
enormous
heuristic
value.
Even
late
in
the
Victorian
“afternoon”,
his
ideology,
‘bias’,
or
what
you
will,
led
to
his
successful
solution
to
the
question
of
mammal
origins
-
one
area
in
which
Huxley
was
particularly
weak.
In
fact
their
contrasting
attitudes
to
the
ancestry
of
mammals
makes
a
salutary
study.
Consider
Huxley’s
position
first.
In
1879
he
published
a
seminal
paper
in
the
Royal
Society’s
Proceedings
on
mammalian
anatomy,
which
ended
with
some
“Conclusions
respecting
the
Origin
of
Mammals”.
The
paper
was
eminently
theoretical
and
curiously
avoided
fossils
on
the
whole
(despite
his
former
insistence
that
the
evolutionist
must
produce
the
“title-deeds”
to
his
scientific
estate
-
that
is,
fossils
to
back
his
case).
Instead
he
compared
the
primitive
platypus,
living
reptiles,
and
the
salamander.
Internally,
his
study
made
marvellous
sense.
He
was
able
to
prove
that
mammals
could
not
possibly
have
descended
from
the
reptile-bird
stock,
only
from
the
amphibians,
presumably
via
“some
unknown
‘promammalian’
group”
(Haeckel’s
term).37
There
was
never
any
dispute
of the
basis
of
Huxley’s
conclusions.
The
layout
of
the
aortic
arches,
for
example,
is
so
different
in
birds
and
mammals
that
the
divergence
must
have
occurred
in
extremely
archaic
stock
(whether
amphi-
bians
or
something
later
is
a
moot
point).
Huxley
visualised
twin
evolutionary
streams,
one
stretching
from
amphibians
through
reptiles
and
dinosaurs
to
birds,
the
other
departing
at
the
amphibian
level
to
reach
mammals
through
some
undiscovered
“promamma-
lian”
group.
So
the
amphibian
ancestry
was
perfectly
reasonable
in
its
way,
but
the
point
I
wish
to
emphasise
is
his
use
of
“unknown”
intermediates.
He
wrote:
The
discovery
of
the
intermediate
links
between
Reptilia
and
Aves,
among
extinct
forms
of
life,
gives
every
ground
for
hoping
that,
before
long,
the
transition
between
the
lowest
Mammalia
at
present
known
and
the
simpler
Verteb-
rata
may
be
similarly
traced.
Groves
of
Trees
&
Grades
of
Life
195
This
can
only
mean
that
they
had
not
already
been
discovered,
and
as
if
to
explain
Huxley’s
recourse
to
amphibians
as
ancestors
Bowler
wrote
that
only
“toward
the
end
of
the
century
did
the
Karoo
formation
of
South
Africa
begin
to
reveal
the
existence
of
a
series
of
what
came
to
be
known
as
the
‘mammal-like
reptiles’,
described
by
workers
such
as
Harry
Govier
Seeley.
"38
Were
this
the
whole
truth
there
would
be
no
problem
-
we
could
understand
why
Huxley
was
still
casting
around
for
mammal-ancestors
in
1879.
Seeley
did
begin
a
serious
study
of
the
mammal-like
reptiles
in
the
late
1880s,
travelling
to
South
Africa
for
the
purpose.
But
by
that
time
Owen
had
been
discussing
the
self-same
fossils
for
three
decades.
In
fact,
according
to
his
son-in-law
(the
palaeontologist
Arthur
Smith
Woodward)
Seeley
actually
followed
Owen’s
work
for
many
years,
and
only
after
Owen
retired
did
he
decide
to
extend
it,
as
though
it
were
a
policy
decision
on
his
part.
So
the
question
at
the
head
might
better
be
put:
‘Why
did
Huxley
side-step
Owen’s
mammal-like
reptiles?’,
since
these
should
have
made
suitable
mammalian
ancestors.
The
story
of
these
contentious
fossils
is
evidently
poorly
known.
So
to
establish
that
there
was
a
wealth
of
fossil
material
for
Huxley
to
choose
from,
we
might
start
from
scratch,
using
a
number
of
unpublished
letters
to
give
a
fuller
picture.
Discovery
of
the
Karoo
reptiles
accompanied
the
colonial
expansion
in
South
Africa.
The
first
“two-tusker”
Dicynodon
reached
the
Geological
Society
in
1844,
shipped
by
a
military
road
builder,
Andrew
Bain.
The
Council
took
an
immediate
initiative
and
voted
him
funds,
and
with
perfect
diplomacy
the
President,
Henry
Warburton,
wrote
that
Bain
had
“taken
a
most
judicious
course
in
sending
them
[the
fossils]
to
our
Society.””
Bain
was
overjoyed
at
the
size
of
the
reward,
swankily
admitting
that
he
had
received
the
“highest
honor
yet
obtained
by
any
Cape
Colonist,
viz.
a
present
of
£200
from
the
Royal
Bounty
Fund
_
.
.”
The
immediate
result
-
he
shipped
his
entire
collection
to
the
Society.
By
he
had
also
laboured
for
fourteen
years
on
the
first
geological
map
and
sections
of
South
Africa,
and
he
now
prepared
to
lay
the
fruits
before
the
Council,
to
support
his
contention
that
the
continental
interior
had
once
been
“an
immense
fresh
water
lake!”‘°
His
letters
home
made
it
clear
that
“South
Africa
is
richer
in
fossil
remains
than
it
was
ever
thought
to
be
.
.
.”
Unfortunately,
their
preservation
was
often
poor.
Ex-
posed
specimens
were
badly
eroded
(a
situation
not
helped
by
the
I96
Archetypes
and
Ancestors
Boers,
who
were
given
to
smashing
them),
and
those
still
in
matrix
were
often
impossible
to
extricate.
Bain
himself
complained
at
the
outset
that
the
sandstone
was
exceptionally
hard,
and
“so
amalga-
mated
with
the
bone
that
it
was
not
only
difficult
to
separate
the
one
from
the
other,
but
even
to
distinguish
which
was
which.
”
Dicyno-
don
required
expert
handling
from
the
masons
at
the
British
Museum.
And
this
is
where
many
of
the
specimens
tended
to
end
up,
partly
because
of
the
Museurn’s
facilities,
but
also
because
-
after
Owen’s
arrival
in
1856
-
the
Trustees
took
over
Bain’s
remuneration
and
effectively
diverted
supplies.
Not
only
paid
collectors,
but
a
whole
field
network,
from
the
Governor
to
missionaries
and
explorers,
helped
locate
and
(via
the
provincial
geological
societies)
ship
fossils
back
to
Owen.
Local
geologists
had
even
tried
to
co-opt
the
Dutch
Calvinist
farmers
into
helping,
Seeley
was
told,
“but
stern
puritans
that
they
are,
with
one
exception,
they
gave
it
up,
when
they
saw
that
its
conclusions
tended
to
undermine
their
primitive
creed
as
to
creation
and
the
age
of
the
world
.
.
.”“‘
One
of
the
Royal
Children,
Prince
Alfred,
fortifying
the
British
presence
in
South
Africa
with
a
visit
in
1860,
had
actually
returned
armed
with
two
dicynodonts
for
Owen.
Even
as
private
tutor
at
the
Palace,
he
could
hardly
have
expected
so
practical
a
reward.
Of
the
greatest
importance
were
a
batch
of
fossils
still
in
their
sandstone
matrix
dispatched
by
the
Governor
of
the
Colony,
Sir
George
Grey
-
two
of
which
Owen
singled
out
at
the
Geological
Society
in
1859
as
unique.
One
he
called
Galesaurus,
or
the
“weasel
reptile",
on
account
of
its
low,
flat
skull,
and
the
other
Cynochampsa
or
“dog
crocodile".
Both
possessed
something
unheard
of
in
reptiles:
a
mammal-like
dentition,
divided
into
incisors,
stabbing
canines,
and
molars.
Owen
never
doubted
that
these
were
reptilian
skulls.
Yet
he
was
obviously
struck
by
this
‘canine’
dentition,
in
which
the
Karoo
predators
“made
a
most
singular
and
suggestive
approach
to
the
mammalian
class”.
But
the
most
consistent
and
reliable
suppliers
were
still
the
Bains,
Andrew,
and
after
his
death,
son
Thomas
(who
was
later
to
escort
Seeley
round
the
sites).
Between
them
they
ensured
a
continual
stream
of
fossils
right
through
the
century,
and
Owen
was
able
to
report
in
1876
that
“specimens
have
reached
the
British
Museum
almost
year
by
year
to
the
present
time.
”
They
amounted
to
a
good
half-dozen
genera
and
several
species,
enough
in
fact
to
warrant
a
Descriptive
and
Illustrated
Catalogue
(1876).
With
names
like
Tigri-
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e-
The
South
African
mammal-like
reptile
Galesaurus.
(From
Owen
[1860c].)
suchus
(“tiger
crocodile”),
Cynodracon
(“dog
dragon"),
Lycosaurus
(“wolf reptile”)
and
Cynosuchus
(“dog
crocodile")
no
doubt
was
left
where
analogies
were
to
be
sought.
To
house
them,
Owen
at
this
time
erected
a
new
order
Theriodontia
(“beast
tooth"),“
a
move
designed
to
capture
the
spotlight.
(Although
Seeley
of course
was
dubious
at
first,
imagining
this
to
be
a
rag-bag
of unrelated
types.)
From
the
late
seventies,
Thomas
Bain
was
supported
by
Treas-
ury
grants
(on
Owen’s
advice),
both
to
reimburse
him
and
finance
future
ventures.
Hence
he
was
voted
£200
for
the
first
full-scale
expedition
to
Beaufort
by
ox
cart
in
1877.
Unfortunately
it
was
also
a
time
of severe
drought,
when
he
had
barely
enough
water
to
keep
his
men
digging,
and
he
was
forced
to
leave
many
specimens.
All
the
same,
he
came
away
with
“almost
280
heads”,““
by
no
means
a
bad
haul.
Not
surprisingly,
when
Seeley
eventually
arrived
in
the
Colony
in
the
summer
of
1889,
he
discovered
“that
most
of
the
important
specimens
collected
had
already
been
sent
to
Sir
Richard
Owen
.
.
So
the
evidence
is
pretty
conclusive.
Not
only
were
the
‘mam-
mal-like
reptiles’
shipped
to
Britain
in
great
quantity
during
the
seventies,
but
more
importantly,
they
fell
under
Owen’s
jurisdic-
tion.
Officially,
of course,
as
British
Museum
property,
they
were
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to
inspection,
but
one
can
imagine
Huxley’s
difficulty
or
even
embarrassment
had
he
tried
to
see
them.
Consider
the
way
Owen
treated
‘his’
fossils,
according
to
Henry
Woodward,
Owen’s
junior
colleague
at
the
Museum
for
a
quarter
of
a
century.
Woodward
claimed
to
“stand
in
a
more
intimate
and
personal
relation
to
him
than
many
others” 44
but
was
no
less
irritated
by
Owen’s
quirks.
Apparently
his
“whole
nature
seemed
transformed
in
the
presence
of
a
new
and
undescribed
fossil”,
and
he
was
overcome
by
a
desire
“to
take
the
field
and
describe
it".
If
however
“the
new
discovery
arrived
at
an
unpropitious
moment,
he
was
equally
eager
to
conceal
his
treasure
from
the
curious
and
inquiring
eyes
of
youthful
aspir-
ants."
Nothing
could
have
been
more
galling
to
a
young
assistant,
and
it
helps
explain
the
awful
aura
of
mistrust
which
surrounded
Owen.
Of
course
stealth
and
secrecy
are
not
historical
prerogatives
when
it
comes
to
such
priceless
relics,
at
times
they
appear
an
occupational
hazard.
Nevertheless,
the
nature
of
the
subject
seems
to
have
brought
out
the
worst
in
Owen,
which
is
one
possible
reason
why
Huxley
-
though
he
often
described
the
Museum’s
fossils
-
generally
left
the
South
African
theriodonts
alone.
For
all
that,
the
1876
Catalogue
should
have
been
the
answer
to
Huxley’s
prayers.
It
described
a
dozen
carnivores
which,
in
Owen’s
view,
nicely
filled
the
gap
between
mammals
and
reptiles.
Consider
one
in
particular:
Cynodracon
major
was
a
formidable
predator
about
the
size
of
a
lion,
with
a
flexible
fore-paw
for
“seizing
and
lacerat-
ing”
its
prey.
Its
teeth
resembled
those
of
a
sabre-tooth
cat
~
so
much
so,
said
Owen,
that
were
only
the
teeth
known,
no
one
would
have
doubted
that
big
cats
had
lived
in
Triassic
times.
These
were
reptiles
and
he
listed
numerous
details
as
proof,
adding
in
1881
the
lack
of
milk
teeth
in
the
young.
Nonetheless,
in
a
“Summary”
at
the
end
of
the
Catalogue
he
again
emphasised
the
mammalian
features
of
many
reptiles,
linking
the
South
African
genera
in
particular
to
marsupials
and
lowly
placentals.
He
reiterated
the
skull
and
skeletal
similarities,
the
paw,
and
the
stabbing
teeth,
such
feline
features
previously
being
“utterly
unknown
and
unsuspected
as
reptilian
ones".
He
pointed
out
that
today’s
lizards
and
tortoises
give
no
clue
to
the
great
“gains
in
organization”
the
ancient
reptiles
had
once
made.
Owen
was
not
one
for
sweeping
evolutionary
generalisations;
he
was
always
reticent
and
his
language
guarded.
But
he
does
go
on
to
say
that
these
gains
have
“been
handed
on,
continued,
and
advanced,
through
a higher
type
of
Vertebrates".
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Put
another
way,
the
enormous
strides
made
by
Triassic
reptiles
had
been
built
on
by
early
mammals
-
although
exactly
how
this
was
achieved
was
“unintelligible
to
the
writer
on
either
the
Lamarc-
kian
or
the
Darwinian
hypothesis.””‘5
But
that
did
not
stop
john
Evans
welcoming
Owen’s
“highly
important
paper”.
It
gave
“no
uncertain
sound",
he
said,
nodding
in
Flower’s
direction,
“as
to
the
probable
affinities
between
some
mammalian
and
reptilian
forms",
and
he
placed
it
alongside
the
discoveries
of
Gaudry,
Kovalevskii,
Marsh,
Leidy,
and
Huxley,
in
proving
that
all
present
day
ver-
tebrates
are
“direct
descendants
of
those
of
earlier
periods.”
In
the
five
years
between
the
Catalogue
and
his
description
of
an
ageing
individual
Aelurosaurus
(“cat
reptile”)
in
1881,
Owen
pub-
lished
a
string
of
papers
reinforcing
his
position
-
although
even
in
the
1880s
he
had
to
admit
that
the
original
weasel-like
Galesaurus
still
had
“the
advantage
over
all
the
subsequently
discovered
Ther-
iodonts
in
the
entireness
of
the
skull.”’“’
So
why
did
Huxley
in
his
1879
paper
on
mammal
origins
neglect
to
mention
Owen’s
“ancient
Triassic
precursors
of
our
existing
cats”?
A
fine
study
of
Huxley’s
psychology
can
probably
provide
no
more
than
a
partial
answer.
There
is
no
question
that
he
was
wilfully
suppressing
evidence,
or,
having
been
effectively
barred
from
examining
the
Karoo
imports,
that
he
was
wreaking
some
kind
of
vengeance
(blackballing
Owen’s
science
would
have
proved
self-defeating,
if
nothing
else).
It
was
once
said
that
“no
man
ever
manifested
more
of
the
moral
presup-
positions
ofa
Puritan
evangelism”,“7
and
since
morality
for
Huxley
rested
in
acquiescence
to
‘positive’
Truth,
he
could
no
more
deny
a
‘fact’,
Owen’s
or
otherwise,
than
believe
in
the
immaculate
concep-
tion:
it
would
have
been
professional
suicide.
(For
good
reason
were
his
lectures
collected
under
the
title
Lay
Sermons.)
Therefore
he
was
strongly
persuaded
of the
irrelevance
of
Owen’s
fossils,
and
must
have
put
up
good
scientific
justification.
A
promising
explanation,
at
first
sight,
is
his
faith
in
the
‘persist-
ence’
of
mammals,
the
relic
of
his
Lyellian
strategem
against
the
progressionism
of
Owen
and
Chambers.
In
1869
-
as
we
saw
in
Chapter
3
-
he
was
still
convinced
that
mammals
had
evolved
by
Silurian
times,
in
which
case
they
could
hardly
have
been
born
of
Triassic
parents
-
and
this
would
have
ruled
out
Owen’s
reptiles
as
the
immediate
ancestors.
Although
the
seventies
saw
Huxley’s
neo-Lyellian
views
mellow,
as
he
felt
the
growing
need
to
underpin
Darwinism
with
an
evolutionary
palaeontology,
in
1879
he
still
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sought
his
“promamma1s”
in
the
“late
Palaeozoic
epochs".*”
However,
his
belief in
the
early
evolution
of birds
did
not
prevent
him
from
formulating
a
dinosaur
ancestry
-
even
though
known
fossils,
the
Jurassic
Archaeopteryx
and
Compsognathus,
were
much
too
recent
to
have
been
directly
ancestral.
He
rationalised
this
evolutionary
route
in
American
Addresses
(1877)
by
conceding
that
the
bird-like
dinosaurs
were
therefore
the
“more
or
less
modified
descendants
of
Palaeozoic
forms
through
which
the
transition
was
actually
effected.
”“’
So
here
he
retained
the
best
of both
worlds:
his
faith
in
‘persistence’
and
a
Palaeozoic
origin
for
birds
remained
intact,
yet
he
managed
to
use
Mesozoic
fossils
as
evidence
of
the
evolutionary
route.
Nothing
stopped
him
from
applying
this
argu-
ment,
mutatis
mutandis,
to
mammals,
making
Owen’s
theriodonts
the
Triassic
survivors
of
the
ancient
transitional
stock,
something
that
Marsh’s
Bohemian
assistant
Georg
Baur
was
certainly
pre-
pared
to
do.
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Ostensibly,
it
was
a
purely
scientific
criterion
which
stopped
Huxley
short,
namely
the
impossibility
of
deriving
a
mammal’s
aortic
arches
from
a
living
lizard’s.
Yet
it
was
apparent
to
the
Cope-Owen-Seeley
faction
that
there
was
something
wrong
with
his
logic;
or
rather,
that
it
did
not
apply
to
certain
extinct
reptiles.
Cope
was
by
now
demanding
a
central
role
for
his
mammal-like
reptiles,
having
described
the
large
crested
Dimetrodon
from
the
Texas
Permian
in
1878.
He
went
on
to
ally
the
Texas
and
Cape
fossils
in
the
order
Theromorpha
(“beast
form”)
and
in
1880
made
it
easy
for
Huxley
by
pointing
out
that
Dimetrodon's
relatives
were
remarkably
similar
in
some
respects
to
the
Texas
Permian
amphi-
bians.
Moreover,
the
long-cherished
belief
that
Triassic
and Jurassic
mammals
were
necessarily
marsupial
was
finally
under
siege.
Seeley
in
1879
actually
went
so
far
as
to
create
the
novel
concept
of a
“generalized
order”
to
house
Mesozoic
mammals
(something
pre-
sumably
Huxley
could
never
condone).
Within
a
year
Marsh
had
followed
suit,
describing
the
sixty
or
so
Dryolestes
specimens
collected
from
Como
quarry
in
Wyoming
as
“manifestly
low
generalized
forms,
without
any
distinctive
Marsupial
characters”,5"
and
he
too
erected
for
the
majority
of
Mesozoic
mammals
a
new
‘sub-marsupial’
order
(which
he
called
the
Pantotheria).
So
between
them
Marsh,
Cope,
Owen,
and
Seeley
laid
the
foundation
for
the
other
evolutionary
stream
-
from
amphibians
through
the
mammal-like
reptiles
to
the
“generalized”
Mesozoic
mammals
and
thence
modern
marsupials.
Twentieth-century
palaeontologists
had
little
difficulty
visualising
reptiles
as
a
grade
rather
than
a
class
-
accepting
that
as
dinosaurs
passed
through
the
grade
on
their
way
to
birds,
so
theriodonts
did
on
their
way
to
early
mammals.
Such
an
option
was
probably
denied
Huxley.
His
life-
long
struggle
with
the
idealists,
and
the
inextricable
development
of
his
positivist
and
anti-“realist”
philosophy,
presumably
left
him
considering
“grades”
of
Platonic
imposition.
Indeed,
with
Seeley
himself
urging
the
use
of
“Fossil
Reptilia”
to
fill
the
“morpholo-
gical
interval
between
Amphibians
and
Mammals”
on
the
one
hand,
and
“reptiles
and
Birds”
on
the
other,”
Huxley
may
well
have
been
right.
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Conclusion
If
not
only
abstract
concepts
(phylogeny,
persistence,
progres-
sion)
but
even
the
more
‘factual’
aspects
of
palaeontology
do
have
a
constitutive
ideological
dimension,
then
it
is
surely
less
profitable
to
judge
a
theory
‘right’
or
‘wrong’
using
hindsight
than
to
see
it
as
an
adaptation
to
a
specific
context.
(And
since
social
milieux
change,
evaluating
the
past
on
the
present’s
terms
is
little
less
than
arrogant.)
We
should
therefore
transcend
the
impoverished
historiography
which
cheers
Huxley
for
vanquishing
religious
‘obscurantism’
or
dispatching
the
chimerical
archetype.
Better
that
we
treat
the
Huxley-Owen
debate
as
tangible
evidence
of
a
more
fundamental
ideological
divide
-
while
freely
admitting
that
the
ultimate
socio-
economic
‘bases’,
if
such
there
were,
lay
well
below
the
palaeonto-
logical
‘superstructure’,
and
were
mediated
at
innumerable
levels
by
religious,
political,
and
class
considerations.”
It
would
be
an
oversimplification
to
say
that
Huxley
and
Owen
spearheaded
rival
factions
on
opposite
sides
of the
Industrial
divide.
Nonetheless,
it
is
profitable
to
view
the
two
sides
manoeuvring
for
power
within
the
scientific
community
-
the
young
“plebeian”
materialists,
whose
attack
on
God-given
rights
gained
them
“professional”
autonomy,
vying
with
the
largely
establishment-
and
church-supported
ideal-
ists,
whose
primary
allegiance
was
reflected
in
their
universe
of
moral
and
social
order.
With
such
a
deep
ideological
divide,
the
crucial
debates
over
human
uniqueness
obviously
ended
in
a
stand-
off,
with
neither
side
retreating
to
any
significant
extent.
Despite
a
positivist
historiography
which
harps
on
Owen’s
‘defeat’,
it
comes
as
no
surprise
that
idealists
like
Mivart
and
Argyll
continued
to
congratulate
him
in
post-hippocampus
times
for
having
the
right
intent.
Scientists
do
not
workin
a
vacuum,
but
tend.
to
reflect
the
views
of the
larger
culture.
Hence
in
Darwin’s
day,
the
idealist
package
of
polyphyly,
taxonomic
ranking,
and
purposive
evolution
was
well
adapted
to
an
ordered,
privileged
existence
-
one
threatened
by
the
bourgeois
tree
of
life
which
promised
to
reduce
all
men
alike
to
lowly
parentage.
The
social
stakes
in
the
wake
of
industrialisation
were
high;
as
a
result
the
concepts
of
palaeontology
were
often
of
crucial
importance.
Not
for
nothing
did
Owen’s
‘pachydermal’
and
anti-transmutatory
dinosaur
stand
implacably
opposed
to
Huxley’s
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delicately-avian
and
evolutionary
one.
However,
rather
than
cham-
pioning
the
‘winner’
Huxley
-
the
prototype
of
the
twentieth-
century
biologist
-
as
many
partisan
studies
do,
we
should
realise
that
both
men
made
lasting
contributions.
Huxley’s
vested
interest
resulted
in
spectacular
advances
in
our
knowledge
of
avian
evolu-
tion.
And
Owen’s
commitment
to
the
‘mammalness’
of
dinosaurs
undoubtedly
explains
his
success
with
the
Karoo
theriodonts.”
And
successful
he
was.
While
Huxley
abortively
searched
for
his
hypothetical
“promammals”,
Owen
was
unloading
crates
of
fossils
from
the
Cape
which
conveniently
fitted
the
bill.
In
1880
he
finally
announced
that
the
platypus
was
a
“remnant”
of
Karoo
stock,
and
that
the
marsupials
had
“branched”
off
at
some
point.”
This,
a
Whig
would
say,
was
near
enough
‘right'
-
the
truth
was
out.
But
it
is
clear
from
a
contextual
point
of
view
that
the
‘truth’
had
more
to
do
with
social
pressures
than
scientific
prophecy.
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September
1893,
IC
23.253;
and
related
the
incident
to J.
D.
Hooker
on
1
October,
IC
2.429,
where
he
uses
five
exclamation
marks
to
show
his
astonishment
and
talks
of
“poor
old
Richard’s
ghost”
(for
Hooker’s
reply
see
IC
3.408).
See
also
L.
Huxley
(1900),
II,
364,
373;
and
Huxley
(1894)
for
the
chapter
in
question.
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MacLeod
(1965),
280;
Irvine
(1959),
38;
de
Beer
(1964),
165.
L.
Huxley
(1900),
I,
142
-
he
was,
of
course,
referring
to
Huxley’s
action
over
Owen’s
assumed
“Professorship”
at
the
School
of
Mines.
Ruse
(1979),
142-4;
Ghiselin
(1980),
107-8.
T.
H.
Huxley
to
Edward
Forbes,
27
November
1852,
IC
16.72.
L.
Huxley
(1900),
I,
95;
Rev.
R.
Owen
(1894),
I,
197.
L.
Huxley
(1900),
I,
68;
Flower
(1898),
368;
Best
(1979),
101-111,
discusses
the
scale
of
middle
class
incomes
in
the
period.
T.
H.
Huxley
to
W.
H.
Flower,
9 January
1894,
IC
16.133;
Flower
(1898),
365,
368;
on
Owen’s
transfer
to
the
British
Museum,
see
also
Stearn
(1981),
Chapter
4,
and
Gunther
(1980),
Chapters
11
and
12.
Huxley
reports
Owen’s
attempts
to
move
to
the
British
Museum
in
1851
in
L.
Huxley
(1900),
I,
93.
Owen
(1851),
448.
He
virtually
accused
Lyell
of
being
blinded
by
a
priori
considerations
(424)
and
regretted
“that
the
Philosopher
should
have
been
suffered
to
subside
so
far
into
the
Advocate”
(438).
Lyell
wrote
a
long
and
in
places
sarcastic
reply:
C.
Lyell
to
R.
Owen,
9
October
1851,
BM(NH)
OC
18.172.
In
his
journal,
Mantell
put
Owen’s
“violent
attack”
down
to
“spite
because
Lyell
had
recom-
mended
Mr
Waterhouse!"
Adding
after
speaking
to
Lyell
on
19
October
1851
that
“he
will
now
understand
the
real
character
of
Owen!”:
Curwen
(1940),
275.
I
thank
Mike
Benton
for
showing
me
his
MS
“Progressionism
in
the
”
(1982:
in
press).
My
reading
of
the
Mantell
correspondence
tends
to
substantiate
Benton’s
thesis.
For
example,
Mantell
wrote
direct
to
Patrick
Duff
(the
discoverer
of
Telerpeton)
on
reading
Owen’s
Literary
Gazette
notice,
asking
if
it
was
true
that
Owen
had
been
sent
a
drawing,
followed
by
the
fossil
with
a
request
to
notice
it
(all
of
which
Owen
claimed).
Duff
replied
that
this
was
“substantially
correct”;
however,
on
learning
of
Mantell’s
interest,
Duff
told
his
brother
in
London
to
show
the
fossil
to
any
of the
leading
Geologists
in
London
that
might
desire
to
see
it.
Dr
D[uff]
wrote
me
on
the
2d
Instant
that
you,
Sir
C.
Lyell
and
Prof.
Owen
were
seeking
to
have
possession
of
it
and
that
I
must
decide
who
was
to
have
priority.
I
immediately
wrote
him
that
if
he
had
not
promised
it
to
Professor
Owen
that
you
should
have
the
first
turn
of
it
_
_
.
(P.
Duff
to
G.
Mantell,
24
December
1851:
Alexander
Turnbull
Library,
Wellington,
MS
papers
8
3:100;
see
also
Mantell’s
letter,
20
December
18
51,
ibid.;
and
Duff
's
letter
to
Owen,
29
December
1851,
BM[NH]
OC
10.208.)
The
lampoon
which
accused
Owen
of
“prigging”
Mantell’s
bones
and
worrying
him
to
death
was
“A
Sad
Case”
in
Public
Opinion:
Anon.
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(1863),
497.
For
Mantell’s
journal
record
of
the
affair,
see
Curwen
(1940),
279-81;
on
his
spinal
injury
in
1841,
148-9;
his
suffering
and
expectation
of
a
painful
and
lingering
death,
163,
165,
251,
263,
264,
265.
The
Literary
Gazette
obituary
dismissed
Mantell
as
a
“diffuser
of
geological
knowledge”
and
harped
on
his
“weaknesses”
and
want
of
exact
knowledge:
?Owen
(1852),
842.
William
Hopkins,
about
to
relinquish
the
Presidency
of
the
Geological
Society,
had
considered
Mantell
“a
man
of
rare
merit”
who
had
“pursued
science
&
successful-
ly
for
its
own
sake
under
difficulties
that
would
have
damped
the
ardour
of
all
but
a
few”.
After
reading
the
obituary,
Hopkins
wrote
to
Horner:
“Have
you
seen
the
article
in
the
Literary
Gazette
of
last
Saturday?
I
think
it
is
palpably
from
Lincoln’s
Inn
Fields.
It
bespeaks
a
lamentable
coldness
of
heart
in
the
writer.
How
sad
it
is
to
see
great
genius
combined
with
such
a
want
of
generous
feeling”
(W.
Hopkins
to
L.
Horner,
17
November
1852,
IC
18.228).
By
this
time
Owen’s
name
was
up
for
adoption
as
President,
and
on
scientific
grounds
he
did
look
the
best
choice.
‘Officially’
he
“declined”
the
post
(Rev.
R.
Owen
[1894],
I,
394;
Huddleston
[1893],
48),
but
the
unpublished
correspondence
suggests
that
there
was
more
to
it.
Science
had
become
a
secondary
consideration.
“I
am
perfectly
convinced",
Hopkins
explained
to
Forbes
a
fortnight
later,
that
the
Society
would
be
very
divided
as
to
Owen’s
eligibility
at
the
present
moment
and
indeed
I
should
feel
it
scarcely
respectful
to
the
memory
of
poor
Mantell
to
nominate
one
whose
occupancy
of
the
Chair
would
have
driven
him
so
entirely
from
the
Society
had
he
been
living.
I
shall
invite
Owen
to
be
a
Vice
Pres:
&
hope
he
will
accept
the
Office
and
come
more
among
us
again.
(W.
Hopkins
to
E.
Forbes,
4
December
1852,
IC
18.224;
but
cf.
Forbes
to
Owen,
in
Rev.
R.
Owen
[1894],
I,
394.)
In
the
event
Forbes
took
the
chair
and
Owen
a
Vice
Presidency.
He
never
was
to
become
President.
L.
Huxley
(1900),
I,
97.
E.
Forbes
to
Huxley,
16
November
1852,
IC
16.170,
where
Forbes
also
discusses
the
importance
of
Owen’s
word
“in
all
Government
mat-
ters”.
The
following
day
Huxley
wrote
to
remind
Owen
(IC
23.247),
and
gave
his
account
of the
affair
to
Forbes
on
the
27th
“I
wrote
to
him
as
you
advised
_
.
.”
(IC
16.172).
To
which
Forbes
replied
“He
is
certainly
one
of
the
oddest
beings
.
.
.”
on
2
December
(IC
16.174).
The
letter
of
the
27th
was
badly
transcribed
by
Irvine
(1959),
38-9.
The
long
history
of
friction
between
Huxley
and
the
Admiralty
can
be
pieced
together
from
his
correspondence.
He
was
indebted
to
Owen
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for
his
appointment
as
“Additional
Assistant
Surgeon”
of the
Fisguard
at
Woolwich,
on
half
pay
and
with
an
initial
six
month
leave
of
absence
(Huxley
to
W.
S.
Macleay,
9
November
,
IC
30.
3,
which
contains
a
detailed
account
to
that
date).
Indeed
Owen
was
reassured
by
john
Parker
on
their
Lordships’
behalf
on
the
29
November
that
Huxley
had
been
appointed
(BM[NH]
OC
21.135).
Huxley
requested
Royal
Soci-
ety
funding
to
publish
“a
series
of
drawings
of,
and
researches
upon,
the
structure
of
the
Polypes
and
Acalepha,
made
on
board
HMS
Rattlesnake
.
.
.”
(26
May
1851,
IC
30.2;
also
E.
Sabine
to
Huxley,
9
October
1851,
IC
26.4).
Huxley
went
direct
to
the
Duke
of
North-
umberland
(First
Lord)
on
30
March
1852
(IC
30.10).
For
his
con-
tinuing
struggle
through
1853
see
Huxley
to
his
sister,
22
April
,
IC
31.21;
E.
Sabine
to
Huxley,
30
October
1853,
IC
26.6,
and
his
pestering
of
the
Admiralty
for
continual
extensions
of
leave
until
finally
being
struck
off in
1854:
IC
30.13-27.
Some
of these
letters
are
partially
published
in
Huxley’s
Life:
L.
Huxley
(1900),
I,
55-107
passim.
17
Owen’s
testimonial
for
Huxley’s
application
to
Aberdeen:
30
October
1852,
IC
23.245;
and
to
Toronto,
30
September
1851,
IC
23.244.
18
L.
Huxley
(1900),
I,
81,
100,
107;
Paradis
(1978),
14.
On
his
mother’s
death
and
father’s
imbecility:
Huxley
to
his
sister,
17
April
,
IC
30.17
and
L.
Huxley
(1900),
I,
99.
19
L.
Huxley
(1900),
I,
97;
Bibby
(1972),
25,
apparently
misread
this,
as
did
Ruse
(1979),
143.
For
the
trespasser
warning
“no
poachers"
and
honour
healing
no
wounds,
L.
Huxley
(1900),
I,
97,
107.
Irvine
(1959),
38,
calls
Owen
“infamous
to
the
backstairs
of
science".
20
E.
Sabine
to
Huxley,
30
October
1853,
IC
26.6;
Rev.
R.
Owen
(1894),
I,
3
5
1.
21
Owen
to
Huxley,
15
March
1853,
IC
23.249;
Edward
Forbes
and
Thomas
Bell
refereed
Huxley’s
paper
(information
courtesy
of
Mr
N.
H.
Robinson,
Librarian
to
the
Royal
Society).
22
John
Chapman
to
Owen,
13 January
1848,
BM(NH)
OC
7.26.
23
Sedgwick
quoted
in
Napier
(1879),
492;
Sedgwick
(1845),
66;
Cham-
bers
(1844),
233,
Rev.
R.
Owen
(1894),
I,
255.
See
also
Sedgwick’s
almost
hysterical
outburst
to
Lyell
in
Clark
81
Hughes
(1890),
II,
83;
and
Chambers’
reply
to
his
critics
(1846).
Milton
Millhauser’s
Just
Before
Darwin
(1959)
is
the
only
full-length
treatment
of
Chambers;
Gillispie
devotes
a
chapter
in
Genesis
and
Geology
(1959),
Chapter
6;
although
by
far
the
most
impressive
analysis
of
Chambers’
biology
to
date
is
Hodge
(1972).
24
Forbes
(1844),
265;
on
the
growing
scepticism
among
the
upper-
middle
classes
and
the
“dissolvent
literature",
see
Burn
(1965),
274.
In
his
Autobiography
(1904),
II,
33,
Spencer
mentions
Chapman’s
willing-
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ness
to
commit
himself
to
rationalistic
books;
here
too
he
recalls
first
meeting
Chapman’s
circle,
e.g.
Lewes
(I,
347-8)
and
George
Eliot
(I,
394-399;
also
Peel
[1971],
13)
and
Owen’s
support
on
the
abolition
of
price-fixing
(I,
392-3).
The
Chapman-Huxley
correspondence
is
12
August
1853,
IC
12.168,
23
October
1853,
IC
12.
169,
and
26
October
1853,
IC
12.170.
25
journals
of
Thomas
Archer
Hirst,
Vol.
I
1847-1850
(entry
for
14
26
27
28
August
1848)
held
at
the
Royal
Institution;
F.
Darwin
(1887),
ll,
312.
Murphy
deals
with
the
“Ethical
Revolt”
against
Christianity
(1955),
concentrating
on
Newman,
Froude,
and
Eliot.
Richard
Owen,
“Hunterian
Lectures
on
the
Nervous
System
1842:
Lecture
I,
5
April
1842”,
Manuscripts,
Notes,
and
Synopses.
1842-8,
BM(NH)
OC
38.
Quoted
in
Brooke
(1977b),
142;
the
pleas
for
a
repudiation
are
to
be
found
in
Rev.
R.
Owen
(1894),
I,
252-5;
Chapman
asked
permission
to
quote
Owen
in
Chapman
to
Owen,
13
]anuary
1848,
BM(NH)
OC
7.26.
Chapman
was
the
“correspondent”
mentioned
in
Owen’s
Life,
I,
309-
Brooke
(1977b),
134.
A
pertinent
question,
in
judging
Owen’s
re-
sponse,
is
whether
he
knew
the
author
personally.
Chambers
had
gone
to
inordinate
lengths
to
conceal
his
identity,
using
a
Manchester-based
intermediary
to
channel
each
revision
(transcribed
in
his
wife’s
hand)
to
Churchill
in
London.
He
was
officially
exposed
in
1884,
after
Vestiges
had
sold
twenty
eight
thousand
copies
in
twelve
editions
(Chambers
[1884],
introduction).
I
say
‘off1cially’
because
his
cover
was
broken
in
when
an
erstwhile
proof-reader
made
a
clean
breast
of
his
part
in
the
affair.
David
Page
admitted
his
complicity
in
a
provincial
lecture
reported
by
the
Dundee,
Perth
and
Cupar
Advertiser,
24
November
1854.
(I
should
like
to
thank
jim
Secord
for
calling
my
attention
to
a
cutting
of
this
which
he
found
among
Sedgwick’s
papers
in
Cambridge
University
Library.)
The
Athenaeum
picked
up
the
story
and
ran
it,
which
should
have
left
few
doubts
among
the
London
community
(Athenaeum,
1414,
2
December
1854,
146
3-4).
But
by
then
accusing
fingers
had
long
been
pointing
at
Chambers.
Even
the
Athenaeum
admitted
that
it
came
as
no
surprise.
“Mr
Page
fixes
the
authorship
on
a
gentleman
who
has
been
generally
credited
with
the
work.”
Did
Owen
know
who
the
author
was,
count
him
as
a
friend,
and
remain
silent
out
of
loyalty?
Among
Owen’s
letters
is
indeed
one
from
Chambers
thanking
Owen
for
a
copy
of
Nature
of
Limbs,
and
mention-
ing
the
“pleasure
and
honour
of
knowing
you
personally”
(6
March
1849,
BM[NH]
OC
7.19).
So
it
is
conceivable
that
they
were
friendly
five
years
earlier,
but
as
to
Owen
suspecting
his
authorship
there
are
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doubts.
Owen
clearly
thought
he
knew
who
the
author
was,
since
he
mentioned
being
visited
by
the
“reputed
Author
of
the
‘Vestiges’
”
to
Chapman
in
1848,
who
replied:
I
presume
the
“reputed
Author
of
the
‘Vestiges’
”
who
paid
you
a
visit
was
Robert
Chambers?
I
think
there
is
now
pretty
strong
evidence
to
fix
the
paternity
upon
him
(Chapman
to
Owen,
13
january
1848,
BM[NI-I]
OC
7.26).
But
Owen
might
not
have
meant
Chambers
at
all.
On
the
contrary,
he
seems
to
have
suspected
the
phrenologist
George
Combe,
family
friend
and
frequent
guest
ofthe
Chambers
household
(Gibbon
[
1878],
II,
187-9).
Owen
detected
a
“correction
of a
zoolog.‘
error
in
the
2°
Ed.”
of
Vestiges
(i.e.
1844)
which
looked
like
Combe’s
doing
-
so
he
put
it
to
him.
Now,
Combe
had
already
guessed
Chambers’
secret
and
swore
never
to
reveal
it,
knowing
the
damage
it
would
do
the
flrm.
Therefore,
he
kept
silent
when
challenged
by
Owen
and
unwittingly
incriminated
himself.
Of
course,
the
correction
may
actually
have
been
Combe’s,
which
Chambers
picked
up
casually
in
conversation
-
nonetheless,
Owen
now
had
Combe
pegged
as
the
author.
As
a
consequence,
finding
Vestiges
catalogued
under
“Chambers”
in
the
Hunterian
library
(“from
gen.'
rumour
&
circumstantial
evidence”
the
librarian
informed
him),
Owen
had
the
book
removed
to
the
“anony-
mous”
list.
(Owen
to
Sir
James
Clark,
April
1859,
BM[NI-I]
OC
7.209.)
Of
course,
the
problem
remains,
did
Owen
keep
silent
out
of
loyalty?
But
it
seems
unlikely
that
his
failure
to
write
a
damning
refutation
was
out
of
deference
to
Combe.
Shairp,
Tait,
&
Adams-Reilly
(1873),
178.
Owen,
“Hunterian
Lecture,
1837",
30-36,
in
Manuscript
Notes,
and
Synopses
of Lectures.
1828-1841,
BM(NI-I)
OC
38.
Owen
(1835)
had
demolished
the
Lamarckian
threat
by
reinterpreting
chimpanzee
ana-
tomy.
Bartholomew
(1973,
1979)
and
Ospovat
(1977)
have
suggested
that
Lyell
restructured
geology
for
a
similar
reason.
Brooke
(1977b),
142,
quotes
Owen
to
Whewell
on
a
baboon
great
grandparent;
and
Owen’s
reply
to
the
Vestigian
is
in
R.
Owen
(1894),
I,
251.
Robert
E.
Grant,
“Palaeozoology”
Lectures
(1853),
BL
Add.
31,
197.
Owen
to
Chapman,
n.d.,
Rev.
R.
Owen
(1894),
I,
309-310.
Owen
(186ob),
495,
496.
Owen
8(
Broderip
(1853),
68;
also
Owen’s
paper
“On
Metamorphosis
and
Metagenesis”
),
and
his
book
On
Parthenogenesis
(1849c).
For
a
detailed
look
at
‘alternation
of
generations’
consult
Mary
Win-
sor’s
Starfish, Jellyfish,
and
the
Order
of Life
(1976).
Owen
(1858a),
lxxv;
Huxley
(1894),
324;
L.
Huxley
(1900),
I,
94;
for
Owen’s
tirade
against
Darwin’s
polarised
options,
see
(I860b),
502.
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When
Huxley’s
friend
Kolliker
looked
like
following
suit,
Huxley
immediately
tackled
him
in
print:
(1864b),
94-7.
Since
the
cycle
returned
to
its
start,
Lyell
(1863),
421,
concluded
that,
although
alternation
of
generations
did
enlarge
“our
views
of
the
range
of
metamorphosis
through
which
a
species
may
pass",
it
was
ultimately
no
rival
to
transmutation.
Gillespie
(1979),
3
1;
Bartholomew
makes
the
same
point
as
Gillespie:
(1973),
288.
Rehbock
(1978),
341,
questions
this
kind
of
hindsightful
approach
and
makes
some
apposite
comments,
as
does
W.
F.
Cannon
(1976),
106.
W.
S.
Macleay
to
Owen,
28
April
1850,
BM(NH)
OC
1
8.331.
Huxley
set
out
to
test
Owen’s
“revived”
theory
and
concluded
that
the
so-called
“generations”
were
no
more
than
“zooids”
in
(1851a),
38-9.
Darwin
doubted
that
he
could
so
easily
sweep
aside
the
notion
of
individuality:
Darwin
to
Huxley,
17 July
1851,
IC
5.2.
George
Allman
on
the
other
hand
thought
Huxley
had
“triumphantly
demolished
the
whole
system
of
Alternation
of
Generations
and
its
cousin
Parthe-
nogenesis”
though
adding
that
he
was
unfamiliar
with
all
the
facts:
Allman
to
Huxley,
30
May
1852,
IC
10.63.
Huxley’s
draft
of his
Friday
lecture
to
the
Evening
lecture
to
the
Royal
Institution
on
“Animal
Individuality”
is
at
Imperial
College,
see
esp.
IC
38.7
and
38.42.
Cf
Huxley
(1852).
L.
Huxley
(1900),
I,
80.
Huxley’s
sly
attack
on
Owen
in
the
Vestiges
review
(Huxley
[1854],
433,
439)
has
been
commented
on
by
Ruse
(1979),
143.
Darwin
knew
this
was
Huxley’s
hatchet
work,
and
thought
his
handling
of
“a
great
Professor
_
.
.
exquisite
and
inimit-
able”
(F.
Darwin
85
Seward
[1903],
I,
75).
Chambers
must
have
been
in
the
dark,
or
else
quickly
forgiving,
since
he
wrote
Huxley
a
pleasant
letter
(14
December
1855,
IC
12.164)
offering
to
put
him
up
while
in
Edinburgh.
Carpenter
to
unknown
correspondent,
I
September
1855
,
IC
12.80,
undoubtedly
concerning
Huxley’s
new
review
(“Owen
&
Rymer
Jones
on
Comparative
Anatomy")
which
was
indeed
written
in
a
spirit
of
“constant
depreciation”
and
highlighted
Owen’s
“disposition
to
exalt
himself
at
[others’]
expense”
(Huxley
[1856a],
26,
27).
Personal
relations
had
deteriorated
dramatically
in
after
Huxley’s
review
of
Vestiges:
Owen
reported
one
of
Huxley’s
errors
(concerning
the
brachiopod
heart),
which
had
undervalued
his
own
work,
to
William
Sharpey,
Secretary
of
the
Royal
Society
(Sharpey
to
Owen,
12
?Febru-
ary
1855,
BM[NH]
OC
23.376).
Huxley
was
forced
into
a
public
retraction
(Huxley
[
1854-
5],
3
3
5)
and
Owen
pressed
home
in
his
new
edition
of
Comparative
Anatomy
and
Physiology
of
Invertebrate
Animals
(1855),
493,
with
scathing
comments
about
Huxley’s
“blindness".
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Carpenter
and
George
Busk
actually
interrupted
Huxley’s
honeymoon
in
Tenby
to
draw
his
attention
to
the
slur,
advising
that
“the
best
proof
you
can
give
of
your
full
possession
of
eyesight,
will
be
to
put
a
bullet
into
some
fleshy
part
of
your
antagonist,
without
doing
him
mortal
damage”.
Busk
and
I
roared
over
his
absurdities,
which
he
has
the
face
to
put
forward
as
a
representation
of
the
state
of
British
Science
in
1855.
What
will
the
Continentals
think
of
this?
(Carpenter
to
Huxley,
16
July
1855,
IC
12.78)
And
in
the
Medico-Chirurgical
Review
Huxley
did
indeed
slate
Owen’s
invertebrate
anatomy
as
old
hat.
One
can
well
understand
Huxley’s
annoyance,
since
he
figured
very
poorly
in
what
was,
after
all,
a
standard
reference
tome
-
and
one
which
omitted
any
reference
to
his
“very
pointed
refutation"
of
‘Alternation
of
Generations'.
Huxley
to
F.
D.
Dyster,
December
1856,
IC
15.80.
On
Owen’s
Medical
Directory
entry
see
Huxley
to
John
Churchill,
22 January
1857
IC
12.194
(“Mr
Owen
holds
no
appointment
whatever
in
the
Govt.
School
of
Mines”
and
the
announcement
“is
calculated
to
do
me
injury”.)
And
Churchill’s
reply
stating
that
the
entry
was
as
furnished
on
Owen’s
return
(24 January
1857,
IC
12.195).
Victor
Carus
to
Huxley,
19
March
1857,
IC
12.13
1.
Paradis
(1978),
31-36,
66-7;
Mandelbaum
(1971),
15,
designates
Hux-
ley
a
“critical
positivist”.
Huxley
to
F.
D.
Dyster,
December
1856,
IC
15.80.
Ghiselin
(1980),
108;
Allen
(1978a),
88.
On
Owen,
Dickens,
and
Household
Words,
see
Lohrli
(1973),
392-3.
Henry
Woodward’s
is
perhaps
the
best
and
most
balanced
short
biography
of
Owen,
prob-
ably
because
it
was
written
by
an
‘insider’
intimately
acquainted
with
the
man.
For
the
upshot
of
Owen's
“love
of
high
and
exalted
person-
ages”,
H.
Woodward
(1893),
52.
Carpenter
to
Huxley,
22
October
1858,
IC
12.94.
Turner
discusses
“professionalisation”
in
two
stimulating
articles,
(1978)
and
(1980).
Huxley (1858),
571,
584-5.
Ashton
(1980),
126;
this
is
a
useful
source
for
understanding
the
‘Germanising’
influence
of
Carlyle,
Lewes,
and
Eliot.
Lewes
(1852),
481.
Srilekha
Bell’s
(1981)
biography
of
Lewes
concentrates
on
his
romantic
and
biological
work,
and
his
slow
disenchantment
with
the
archetype.
Levere
(1981)
discusses
Coleridge’s
influence
on
nineteenth-century
science,
especially
his
last
chapter
which
deals
with
comparative
anatomy
and John
Hunter
-
and
of
course
Coleridge
and
Hunter
exerted
a
strong
influence
on
Owen’s
thought.
Huxley
to
Kolliker,
25 January
1853,
IC
19.278.
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Anon.
(1860a),
479;
responding
to
Owen
(1860a),
414.
F.
Gregory
(1977)
gives
a
good
account
of
scientific
materialism
in
the
Germany
of
the
fifties;
see
also
Temkin
(1968).
Ashton
(1980),
94,
100,
101.
Carlyle
called
Owen
“neither
a
fool
nor
a
humbug”:
Rev.
R.
Owen
(1894),
I,
198.
Peckham
(1959),
188-9,
discusses
the
“legalists
of
nature”.
Owen
to
his
sister
Maria,
7
November
1852,
RCS,
Richard
Owen
Correspondence:
1826-1889,
3.387;
cf.
Rev.
R.
Owen
(1984),
I,
387-8.
According
to
Rudwick
(1972),
210-211,
Owen
had
been
discussing
the
“Ideal
Archetype”
since
1841,
and
the
earliest
reference
to
the
word
“Homology”
I
have
so
far
discovered
occurs
at
the
end
of
his
“Note-
book
12”
(BM[NH]),
giving
it
a
probable
date
of late
1837
-
i.e.
at
the
height
of
his
anti-Lamarckian
stand.
Farber
(1976),
10.7-113,
looks
at
the
romantic
concept
of
“Type”,
and
Ospovat
(1976),
17-24,
its
application.
Owen
&
Broderip
(1853),
50;
Owen
(1851
),
449.
Although
it
did
prompt
Whewell
to
ask
a
teleological
question:
namely,
what
purpose
did
it
serve
giving
the
birds,
beasts,
and
fishes,
“a
skeleton
of
the
same
plan,
and
even
of
the
same
parts,
bone
for
bone”?
A
rather
dangerous
question,
since
he
could
find
none,
and
looked
in
peril
of
admitting
that
this
strategy
was
creatively
meaning-
less
(Whewell
[1854
],
319).
Curwen
(1940),
232;
Chambers
to
Owen,
6
March
1849,
BM(NH)
OC
7.19;
on
Powell,
see
R.
M.
Young
(1980),
85-6,
and
on
his
support
for
Vestiges,
the
introduction
to
the
twelfth
edition,
Chambers
(1884),
xxx-xxxi.
Hamilton
(1856),
cxv-cxviii;
the
quote
from
Powell
on
“our
convic-
tions”
comes
from
his
Connexion
(1838),
1
55-6.
The
fact
that
a
lawful
creation
was
never
taken
to
imply
transmutation
explains
why
Sedgwick
could
proof-read
Babbage’s
Ninth
Bridgewater
Treatise
(1838)
-
which
dispensed
with
a
tinkering
Deity
and
substi-
tuted
a
Divine
programmer
-
and
casually
dismiss
it
as
“too
ambi-
tious”
(Clark
&
Highes
[
1890),
I,
48
3).
Nothing
more;
there
was
never
any
question
that
it
was
dangerous,
or
that
the
Devil
was
really
getting
his
due
(K.
Lyell
[1881],
I,
467).
In
the
same
way,
Babbage’s
other
proof-reader,
William
Fitton,
was
disappointed
because
miracles
as
manifestations
of
some
overarching
law
was
“nothing
very
new",
and
hardly
needed
the
calculating
machine
to
explain
it
(Fitton
to
Babbage,
23 January
1837,
BL
Add.
37,190,
f.
19).
Evidently
only
Lyell
and
Powell
really
appreciated
Babbage’s
intent.
The
book,
Babbage
told
Princess
Victoria,
was
“written
in
defence
of
Science
and
for
the
support
of
Religion"
(24
May
1837,
BL
Add.
37,
190,
f.
147).
He
had
set
out
to
counter
the
“Creative
Interference”
in
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Buckland’s
official
Bridgewater
treatise,
Geology
and
Mineralogy
],
I,
586),
which
he
considered
an
attack
on
rational
science
and
a
weakening
of
natural
religion.
It
left
the
Deity
incapable
of
planning
ahead,
thus
“denying
to
him
the
possession
of
that
foresight
which
is
the
highest
attribute
of
omnipotence”
(Babbage
[1838],
24-5).
He
showed
with
his
calculating
machine
how
a
new
sequence
of
numbers
could
be
programmed
to
cut
in,
just
as
“at
appointed
periods”
new
races
of
life
had
made
their
debut
on
the
earth.
Although
the
book
disappointed
its
other
proof-readers,
Lyell
thought
the
chapters
on
law
marvellous,
although
he
questioned
some
tasteless
passages
elsewhere
in
the
book
(Lyell
to
Babbage,
17
February
1837,
BL
Add.
37,190,
f.
37;
May
1837,
f.
185;
K.
Lyell [1881],
II,
9-10).
W.
F.
Cannon
(1960),
25,
imagined
that
Babbage’s
conclusions
came
as
“cold
comfort”
to
the
uniformitarians,
but
this
is
probably
not
true.
Only
part
of
the
correspondence
was
printed,
and
a
study
of
Babbage’s
letters
in
the
British
Library
suggests
that
Lyell
was
distinct-
ly
impressed.
Curwen
(1940),
261.
Powell
to
Owen,
25
January
1850,
BL
Add.
42,577,
f.
40.
Owen
relegated
final
causes
to
a
subordinate
role
in
his
Nature
of
Limbs
(1849a),
a
point
naturally
endorsed
by
Darwin
in
the
Origin
(1859),
434,
435.
Dov
Ospovat
(1978),
49-52
suggests
we
shift
away
from
the
old
‘Creation
vs
Evolution’
dichotomy
and
use
individual
responses
to
final
causes
to
achieve
a
less
distorted
view
of
contemporary
align-
ments.
Owen
to
Powell,
26
January
1850,
in
the
possession
of
Mr
Donald
Baden-Powell
(I
should
like
to
thank
jon
Hodge
for
showing
me
a
copy);
cf.
Brooke’s
commentary
on
this
letter:
(1979),
40-41.
Also
Brooke
(1977b),
143,
republishes
Owen’s
reply
to
the
Manchester
Spectator
entire.
Powell
(1856),
102,
382-7,
392-3,
408-9,
417-8,
477-8;
endorsing
Owen
(1849),
86.
Owen
to
Babbage,
23
july
1856,
BL
Add.
37,197,
f.
73;
Hamilton
(1856),
cxv-cxviii.
Owen
(
1859a),
62;
cf.
Guterman’s
introduction
to
Schelling
(1966)
and
Gray-Smith
(1933),
45.
Owen
to
Rudolph
Wagner,
1
3
February
1849,
RCS
Stone
Collection,
4.
Darwin
(1859),
416;
Russell
(1916),
247,
long
ago
realised
that
the
morphology
of the
fifties
“could
be
taken
over,
lock,
stock
and
barrel,
to
the
evolutionary
camp".
On
Hux1ey’s
resistance
to
Owenian
specialisation,
see
Bartholomew
(1975)
and
my
Chapter
3.
Blake
(1863),
153.
Huxley
(1854),
425,
426,
427,
429.
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Huxley
(1853),
176-7,
192;
for
more
idealised
conceptions,
cf.
Owen
&
Broderip
(1853),
70-83.
Lewes
(1852),
498-9,
is
discussed
by
Bell
(1981),
288-290.
On
Huxley’s
lingering
romanticism,
see
Paradis
(1978)-
Darwin
to
Huxley,
23
April
1853,
IC
5.4;
cf.
F.
Darwin
81
Seward
(1903),
I,
73-
Ospovat
(1980),
175,
(1981),
72-3,
146.
Contrast
his
views
on
Darwin
as
a
“theist”
with
H.
E.
Gruber
(1974),
208-213,
314,
and
Manier
(1978),
204
n.
13.
Greene
(1975),
246-7,
250,
also
believes
Darwin
was
an
“evolutionary
deist"
at
the
time
he
wrote
the
Origin,
a
subject
studied
in
some
detail
by
Gillespie
(1979).
Huxley
to J.
D.
Hooker,
18 June
1858,
IC
2.153.
T.
].
Parker
(1893),
125,
also
44,
66,
79,
108,
113;
L.
Huxley
(1900),
I,
271-2,
415.
W.
K.
Parker
(1864b),
341.
Cornish
(1904),
92-3;
on
Baden
Powell,
43,
45-7
(Powell
had
married
the
Flowers
in
1858
and
two
years
later
the
young
anatomist
kept
a
three-day
vigil
at
Powel1’s
deathbed).
On
the
“ecclesiastical
swallow",
L.
Huxley
(1900),
II,
56.
Flower
(1898),
133,
134.
Lydekker
(1906).
172.
Flower
(1870),
196,
199.
Rolleston
to
Huxley,
20
May
1860,
IC
25.147;
and
pledges
his
support
in
n.d.
IC
25.148;
While
persuading
his
friends
that
the
Established
Creed
can
be
reconciled
with
Darwin
in,
I3
April
1860,
IC
25.142.
Ty1or’s
biography
of
Rolleston
is
the
most
detailed
(Rolleston
[1884],
I,
ix-lxxvi).
Huxley
discussed
him
in
L.
Huxley
(1900),
I,
191,
and
the
Review,
209-210.
Rolleston
(1861),
56,
61,
denounces
“Platonic
mys-
ticism"
and
talks
ofthe
failing
empire
of the
archetype.
L.
Huxley
(1900),
I,
2491250,
270;
T.
].
Parker
(1893),
84
Cornish
(1904),
100;
Flower
to
Huxley,
11 ]uly
1862,
IC
16.117;
L.
Huxley
(1900),
I,
235.
Huxley
and
Flower
collaborated
during
the
sixties
in
the
“green
oasis”
of
Lincoln’s
Inn
Fields,
and
many
an
anti-Owenian
plot
was
hatched
either
there
or
in Jermyn
Street.
When
pressure
of
work
forced
Huxley
to
resign,
Flower
was
his
obvious
choice
as
successor
(L.
Huxley
[1900],
I,
3
12,
249-250;
Cornish
[1904],
102-3).
Flower’s
inaugural
on
taking
the
Hunterian
Chair
in
1870
was
defiantly
anti-Platonic,
despite
Owen’s
presence
in
the
audience.
At
the
time
he
applied
for the
Conservatorship
in
1861
,
Parker
lived
off
his
medical
practice
in
Bessborough
Street.
He
was
not
unduly
dismayed
by
Huxley’s
support
for
Flower
(his
junior
by
eight
years),
and
rather
touchingly
told
Flower
“If
your
big
farm
lay
close
to
my
little
garden
I
should
often
put
my
bony
leg
over
the
fence
and
be
your
voluntary
assistant
from
mere
love
of the
place
and
the
work”
(T.
J.
Parker
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[1893],
31-2;
Cornish
[1904],
51).
And
as
if
to
consolidate
the
anti-
Platonic
feeling
at
the
College
of
Surgeons,
Parker
did
eventually
climb
the
fence,
joining
Flower
in
the
second
Chair
of
Anatomy
and
Physiology
in
1873,
2.
Creative
Continuity
Owen’s
criticism
of
the
Origin
in
the
Edinburgh
Review
(1860b),
511,
was
republished
by
Hull
(1973).
Huxley
calls
Owen
an
advocate
of
“received
doctrines”
in
(1860a),
28.
Eiseley
(1979),
5,
41.
Rather
than
throwing
any
“New
Light”,
this
book
was
put
together
posthumously
from
articles
published
between
1956
and
1972,
and
much
of
the
material
has
been
superseded.
Moore
(1979)
discusses
the
“military
metaphor".
Huxley
(1893a),
15;
L.
Huxley
(1900),
l,
109
Huxley
to
F.
D.
Dyster,
3
November
1856,
IC
15.78;
for
Huxley’s
attack
on
Cuvierian
methods,
see
(
1856b),
and
Darwin’s
consideration
of this
F.
Darwin
8(
Seward
(1903),
I,
89.
Huxley
(
1854),
432;
Clark
&
Hughes
(
1890),
l,
447.
Agassiz
(1843),
16,
used
the
ice-sheet
“like
a
sharp
sword”;
and
as
late
as
1865
he
set
out
for
the
Amazon
basin
to
prove
that
it
was
once
glaciated
and
that
ice
had
shrouded
the
entire
planet,
his
intention
plainly
being
to
refute
Dar-
win’s
views:
L.
&
E.
Agassiz
(1868),
15,
33,
399,
425;
see
also
F.
Darwin
&
Seward
(1903),
II,
159-161,
and
K.
Lyell
(1881),
II,
410.
Forbes
(1853),
xxviii-lix;
de
Beaumont
(1852);
F.
Darwin
81
Seward
(1903),
II,
159.
For
the
geological
community’s
response
to
the
rival
systems
of Lyell
and
de
Beaumont
in
the
1830s,
see
Lawrence
(1978).
C.
Lyell
to
R.
Owen,
19
October
1846,
BM(NH)
OC
18.136.
Huxley
(1
18oa),
397.
C.
Darwin
to
T.
H.
Huxley,
1 January
1860,
IC
5.94;
cf.
F.
Darwin
6:
Seward
(1903),
I,
135.
Huxley’s
Times
review
is
(1859b).
C.
Darwin
to
T.
H.
Huxley,
28
December
1859,
IC
5.92,
which
is
the
postscript
to
F.
Darwin
(1887),
II,
253.
F.
Darwin
&
Seward
(1903),
I,
149;
F.
Darwin
(1887),
II,
240,
312;
Ospovat
(1980).
St
G.
Mivart
to
Owen,
13
April
1872,
BM(NH)
OC
19.270; J.
Gruber
(1960),
20;
Mivart
discussed
the
“invigorated"
Philosophical
Anatomy
in
(1875),
278.
Anon.
(1860a),
479.
Owen
(1858a),
li.
Stearn
(1981),
42-3;
Rev.
R.
Owen
(1894),
II,
73.
Politically,
Owen
was
a
Gladstonian
Liberal
who
was
to
become
218
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Vice-President
of
the
Richmond
Liberal
Association
(Owen
to J.
K.
Langdon
Edis,
5
letters,
1882-5,
BM[NH]
OC).
He
was
also
a
personal
friend
of
Gladstone’s,
and
as
late
as
1885
was
proof-reading
his
papers,
when
the
Opposition
leader
was
doing
pious
battle
with
Huxley
in
The
Nineteenth
Century
over
the
compatibility
of
Genesis
and
geology.
(Helfand
[1977]
puts
the
political
background
to
this
debate;
see
also
Moore
[1979],
65-7,
and Jensen
[1970]
on
the
x
Club’s
dislike
of
Gladstone’s
Irish
policy
and
wish
to
see
him
discredited;
MacLeod
[1974],
52-3,
61-2,
tackles
Owen’s
alliance
with
Gladstone
against
the
x
Clubbers
at
the
time
of
the
Ayrton
incident.)
Being
accustomed
to
imagine
Owen
“coaching”
Wilberforce,
we
expect
him
here
to
be
striking
another
vicarious
blow
at
Huxley
and
Darwin.
Fortunately
Owen’s
letters
to
Gladstone
are
preserved
and
tell
the
true
story.
Owen
was
making
the
same
points
privately
that
Huxley
was
to
make
in
print,
educating
the
Liberal
leader
on
fossil
continuity
and
pointing
out
facts
not
in
accord
with
Genesis.
Owen
had
misgivings
about
mixing
science
and
Scripture.
“The
divine
Chapter
teaching
the
fundamental
Truth
of
the
guidance
to
a
Higher
Life",
he
advised
Gladstone,
had
simply
used
“phenomena
as
were
intelligible
to
the
age
it
addressed".
Genesis
was
a
moral
guide
for
the
uneducated
and
as
such
useful
“to
the
non-scientific
and
the
wage-classes
of
all
time".
Its
role
was
assured
because
the
“instances
of
creative
Power”
revealed
by
palaeontology
“are
unintelligible
to
many
classes
requiring
to
be
taught
His
Will.
"
But
it
was
not
a
scientific
textbook,
and
should
not
be
set
alongside
accurate
geological
determinations
of
fossil
succes-
sion.
Although
Owen
tried
to
pull
Gladstone
into
the
present,
there
was
no
glorying,
Huxley-style,
in
a
good
episcopal
pounding,
and
yet
he
could
agree
with
him
on
the
interpretation
of
the
fossil
record
and
the
palaeontological
irrelevance
of
Genesis.
(Owen
to
W.
E.
Glad-
stone,
5 ]anuary
1884,
7
and
14
December
1885,
BL
Add.
44,485,
f.
32;
44,
493,
ff.
188,
214,
223.)
T.
H.
Huxley
to
W.
Sharpey,
13
November
1862,
UCL
Sharpey
Correspondence
MS.
Add
277
(no.
122).
Owen
(1860a),
403;
(I8
58a),
xlix-li;
his
Fullerian
lecture
“On
the
Extinction
of
Species”
(
1859a),
62-3,
was
published
as
Appendix
A
to
On
the
Classification
and
Geographical
Distribution
of the
Mammalia.
Hull
(1973),
Chapter
3,
goes
more
deeply
into
contemporary
philosophy
of
science.
Argyll
congratulated
Owen
on
his
distinction
between
Crea-
tion
by
Law
and
the
hypothetical
mechanism
in
a
letter:
27
February
1863,
BM(NH)
OC
1.230.
Huxley
(1863
a),
106;
Owen
responds
to
Flower’s
charge
in
(1874-89),
87,
although
I
have
not
seen
Flower’s
original
quote.
Owen’s
convo-
luted
“continuous
operation
_
.
.”
is
in
(1860b),
500.
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On
Darwin’s
use
of
Pentateuchal
terms
(for
which,
ironically,
he
was
criticised
by
Owen),
see
C.
Darwin
(
1859),
488,
490;
F.
Darwin
(1887),
III,
18
and
II,
251.
W.
F.
Cannon
(1961),
131-2,
provides
a
modern
discussion
which
contrasts
in
approach
with
Gillespie's
Charles
Darwin
and
the
Problem
of Creation
(1979).
As
always,
Ospovat
(1978,
1980)
shows
sympathy
and
understanding.
H.
E.
Gruber
(1974),
Chapter
2,
“The
Threat
of
Persecution”
and
passim,
deals
most
effectively
with
Darwin’s
fears
and
his
strategy
for
disguising
his
materialism.
Powell
(1859),
230.
Bowler
(1977a)
most
recently
has
called
for
a
reassessment
of
this
mode
of
arguing
for
design
in
nature.
Brooke
(1979),
41,
56
n.
14,
rightly
points
out
that
Owen’s
references
to
a
continuity
of
secondary
causes,
often
confused
with
a
belief
in
‘evolu-
tion’
(MacLeod,
1965,
261;
Bowler,
1974,
183
n.
48),
plainly
had
a
theological
as
much
as
scientific
import.
He
was
combining
a
Powel-
lian
natural
theology
with
a
scientific
rejection
of
transmutation.
Meyer
(1848),
52.
Owen
(1859b),
154.
Owen
(1841),
197;
Desmond
(1979).
Huxley
(1868a),
304.
Compare
Huxley’s
lecture
on
“intermediate”
animals
with
Owen’s
“Report”
on
fossil
reptiles
(1859b),
drawn
up
nine
years
earlier,
and
in
which
he
was
clearly
parading
“annectant”
forms.
Apparently
only
Gaudry
(1862-7)
took
any
notice
of
Owen's
action.
Meyer
(1848),
55;
Goldfuss
(1847),
3-12.
On
Huxley’s
and
Owen’s
contrasting
restorations
of
labyrinthodonts,
see
Owen
(
1854a),
36,
and
Huxley
(1859a),
270.
The
Earl
of
Enniskillen
to
R.
Owen,
I9
August
(no
year),
BM(NH)
OC
11.229.
Illustrations
of
the
Goldfuss
specimens
of
which
Owen
had
casts
can
be
seen
in
Goldfuss
(1847),
Plates
I-III.
Owen
(1854b),
1
17-9.
His
interleaved
copy
of the
Catalogue
is
housed
in
the
Hunterian
Museum
of the
Royal
College
of
Surgeons
(No.
RCS
3.1).
Portlock
(1858),
xxi-xxii,
made
the
presentation.
Meyer’s
new
work
on
Archegosaurus
was
his
(1856-8),
59-220,
and
for
Portlock’s
appre-
ciation
of
this
see
(1858),
ciii-civ.
Owen
(
1859b),
1
54-6,
is
the
main
source
of
information
on
his
attempt
to
bridge
the
classes.
I
have
seen
the
printed
syllabus
but
not
the
manuscript
notes
(if
extant)
of
his
lectures
at
the
School
of
Mines:
“Synopsis
of
a
course
of
Lectures
on
Fossil
Birds
and
Reptiles
.
.
.”
delivered
in
the
Museum
of
Practical
Geology,
Jermyn
Street,
lectures
3
and
4,
25
and
26
March,
1858:
Richard
Owen:
Manuscripts,
Notes,
and
Synopses
of
Lectures,
Vol.
3
(1849-64),
BM(NH).
Bowler
(1976),
106,
110.
On
Miller's
nature
“straight
as
an
arrow",
see
220
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(1857),
1
12.
This
was
Miller’s
last
book,
and
he
was
shortly
to
shoot
himself
in
a
visionary
fit.
Ospovat
(1981),
Chapter
5,
has
shown
that
the
branching
conception
of
nature
as
a
deduction
of
von
Baerian
science
was
perhaps
more
common
in
pre-Darwinian
science
than
was
previously
supposed.
32
Robert
E.
Grant,
“Palaeozoology”
Lectures
(1853),
BL
Add.
31,197,
esp.
ff
17,
18,
20.
33
Owen
(1859c),
128.
Powell
in
his
Essays
(1856),
2nd
ed.,
439,
reports
that
Owen
evoked
the
image
of
a
fossil
“net-work”
in
a
lecture
to
the
British
Association
at
Liverpool
in
,
although
I
have
not
been
able
to
trace
it.
However
Owen
does
use
the
word
“network”
in
his
review
of the
Origin
(1860b),
493.
One
wonders
to
what
extent
the
analogy
of
extraterrestrial
life
influenced
Owen.
He
certainly
read
Whewe1l’s
Plurality
of
Worlds
(1854)
-
which
argued
against
extraterrestrial
civilization
-
“with
a
sense
of
dissatisfaction,
and
of
pain"
and
as
an
example
of
“special
pleading”
unworthy
of
the
man
(Owen
to
B.
Dockray,
1
April
1854,
RCS,
Correspondence
of Richard
Owen,
1826-1889,
3.438-9;
cf.
BL
Add.
3
3,
348
ff.
12,
39).
It
presumably
made
no
sense
theologically
to
depopulate
the
heavens,
leaving
them
empty
and
wasted,
and
Owen
may
have
favoured
“mutation”
or
diversification
on
the
earth,
and
an
exploitation
of
the
archetype’s
full
potential,
for
similar
aesthetic
reasons
(all
of
which
rested,
as
Buckland
long
ago
affirmed,
on
the
belief
that
life
was
“created
first
for
its
own
sake”
-
[1837]
I,
99n,
101)
34
Rudwick
(1978),
95-6.
35
Huxley
(1863b),
66-8,
replying
to
Owen’s
(1858b),
155.
On
the
creation
of
the
order
Dinosauria
see
Desmond
(1979).
On
the
subse-
quent
uses
of
the
Ganocephala
see
Haeckel
(1876),
II,
216,
and
Cope
(1887),
332.
Osborn
(1931),
243,
247,
253,
speaks
of Cope’s
friendship
with
Owen;
Huxley,
on
the
other
hand,
seems
to
have
been
indifferent
to
Cope.
36
Portlock
(
1858),
lxxxii.
For
Murchison's
appreciation
of Portlock
-
“a
geologist
quite
after
my
own
heart”
-
see
Murchison
(
1864),
cxv-cxvii.
37
J.
Wyman
to
R.
Owen,
June
1863,
BM(NH)
OC
27.254;
Argyll
(1868),
219
(and
on
Argyll
see
Gillespie,
1979,
93-104).
The
Quarterly
reviewer
was J.
B.
Mozley
(1869),
162.
On
Owen
and
the
Darwinians
generally
see
MacLeod
(1965),
263-4,
272-8;
Hull
(1973),
171-5,
213-5;
Ruse
(1979),
228,
242-3,
260-1.
Owen’s
own
Edinburgh
Review
critique
(1860b)
repays
careful
study,
as
does
his
holograph
article
“Species”
(c.
1860)
among
the
Autograph
MSS
of
Sir
R.
Owen,
BM(NH)
OC
59.13.
To
understand
the
origin
of
Owen’s
physiologic-
al
approach
to
the
species
question,
it
is
important
to
consider
his
third
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Hunterian
lecture
for
1837:
Manuscript
Notes,
and
Synopses
of
Lectures.
1828-1841,
BM(NH)
OC
38,
lecture
3,
esp.
pp.
30-6.
G.
Rolleston
to
T.
H.
Huxley,
13
April
1860,
IC
25.142.
For
Darwin’s
comments
on
Owen’s
severe
and
damaging
review,
F.
Darwin
(1
887),
II,
300-1,
and
on
Owen’s
envy,
F.
Darwin
&
Seward
(1903),
I,
149.
Owen’s
accusation
of
“indifference”
(1860b),
500-1,
and
his
cry
of
“preposterous”
(1866-8),
III,
796,
n.
2,
were
responses
to
Darwin's
caricature,
C.
Darwin
(1859),
482-3.
For
The
Saturday
Review
riposte
see
Anon.
(1860b)
and
F.
Darwin
(1887),
II,
311.
Hull
(1973),
408,
speculates
on
Mivart’s
authorship
of
this
piece.
Darwin's
breaking
off
communications
with
Owen
from
this
time
on
had
predictable
con-
sequences;
when,
for
example,
he
was
sent
a
fossil
horse
molar
from
America
and
asked
to
forward
it
to
Owen,
he
sent
it
to
Huxley
instead
for
study;
Darwin
to
Huxley,
21
September
1869,
IC
5.273.
Owen
(1863c),
62
n.
1,
being
a
response,
oddly
enough,
to
Grant-
and
one
which
must
have
amused
the
old
heretic
immensely.
Owen
again
made
the
point
about
human
“mutation”
in
(1866-8),
I,
xxxvi.
The
anti-Lamarckian
slant
of
Owen’s
earlier
ape
work
can
be
found
in
Owen
(1835),
370-2,
and
(1849b),
414-7.
On
Savage’s
discovery
of
the
gorilla
see
T.
Savage
to
R.
Owen,
24
April
1847,
BM(NH)
OC
23.103.
Savage
had
been
sending
Owen
chimpanzees
since
1843,
OC
23.123.
For
a
parallel
analysis
of
Lyell’s
response
to
the
Lamarckian
threat,
Bartholomew
(1973,
1979),
Ospovat
(1977).
On
Lyell’s
attempt
to
rationalise
mankind’s
“birth”,
see
Wilson
(1970),
86,
1
19,
127-8,
153,
243,
261,
279,
and
C.
Lyell
to
T.
H.
Huxley,
17 June
1859,
IC
6.20
(cf.
Wilson
[1970],
261).
The
syllabuses
of
Owen’s
Hunterian
lectures
show
that
whenever
he
treated
ape
anatomy,
he
always
ended
with
a
refutation
of the
"transmutation-hypothesis".
W.
Whewell
to
R.
Owen,
3
April
1859,
BM(NH)
OC
26.285.
Owen’s
lecture
“On
the
Gorilla”
was
printed
as
an
appendix
(B)
to
his
Classification
(1859a).
On
man’s
adaptation
to
become
the
seat
of
a
“responsible
soul",
Owen
(1835),
343;
and
the
subclass
Archencephala
was
announced
in
Owen
),
19-20.
Argyll
(1869),
62-3,
sup-
ported
Owen
on
the
vexed
question
of
man’s
taxonomic
distinc-
tion.
W.
Vrolik
to
R.
Owen,
14
November
1849,
BM(NH)
OC
25.353.
Lankester
(1899),
254,
discusses
Owen’s
errors.
Oddly,
Owen
had
been
dealing
with
the
brains
of
apes
and
man
and
the
problems
of
spirit
preservation
since
about
1830:
cf
his
MS.
Notebook
1
(Oct.-Dec.
1830),
BM(NH)
L.
OC.o.o.25,
for
27
October
1830.
T.
H.
Huxley,
“The
Principles
of
Biology",
14
Royal
Institution
lectures
delivered
19
January-23
March
1858.
Lecture
10,
“On
the
Special
Peculiarities
of
Man”,
16
March
1858,
IC
36.96-108,
esp.
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36.97,
36.99.
Huxley
(1863a),
118,
boiled
down
the
issue
to
one
of
“personal
veracity".
G.
Rolleston
to
unknown
correspondent,
1
October
1861,
Wellcome
Institute
for
the
History
of
Medicine,
London,
AL
325619;
Rolleston
(1884),
I,
21,
52.
Darwin
clapped
Huxley
on
the
back
in
C.
Darwin
to
T.
H.
Huxley,
1
April
1861,
IC
5.162.
Owen’s
“Ape-Origin
of Man”
title
is
his
(
1863b),
and
he
accused
Huxley
of
advocating
“man’s
origin
from
a
transmuted
ape"
in
(1861b),
395.
T.
H.
Huxley
to
W.
Sharpey,
13
November
1862,
UCL
Sharpey
Correspondence
MS.
Add
227,
No.
122.
Sharpey
(1862),
considers
Owen’s
archetypes
of
“surpassing
beauty”
-
see
also
Taylor’s
biogra-
phy
(1971),
153,
242.
Sharpey’s
reply
(“No
one
is
more
opposed
to
him
.
.
.)
is
13
November
1862,
UCL
Sharpey
Correspondence
MS.
Add
227
(No.
123);
Huxley’s
rejoinder,
16
November
1862,
ibid.
No.
124.
And
Edward
Sabine’s
letter
to
Sharpey
on
this
moral
dilemma,
14
November
1862,
ibid.
No.
121.
T.
H.
Huxley
to
F.
D.
Dyster,
11
October
1862,
IC
15.123.
C.
Lyell
to
T.
H.
Huxley,
5
July
1861
(incorrectly
dated
1860),
IC
6.36.
T.
H.
Huxley
to
F.
D.
Dyster
on
the
“second
thousand”,
12
March
1863,
ibid.
15.125.
Despite
Wagner’s
initial
letter
to
Owen
(30
November
1860,
BM[NH]
OC
26.12),
his
paper
(1861)
and
subse-
quent
letter
to
Huxley
(4 January
1863,
IC
28.
88),
show
him
reluctant-
ly
siding
with
the
‘0pposition’
on
facts,
while
praising
Owen’s
idealistic
intent.
W.
C.
Thomson’s
letter
to
Huxley
on
his
fight
with
Halford
(26
November
1863,
IC
27.332)
shows
how
quickly
contemporary
issues
were
taken
up
in
the
new
colonial
universities
-
on
which
see
A.
Mozley
(1967),
425;
Moyal
(1975).
Kolliker
thought
“alternation
of
generations"
(what
he
called
“hetergenesis
ogenesis”)
could
give
some
insight
into
the
production
of
new
species,
and
presumably
Huxley
(1864b),
94-7,
singled
his
analogy
out
for
attack
because
he
knew
it
was
also
Owen’s
line
of
reasoning.
Ordi-
narily
Huxley
had
a
great
respect
for
Kolliker,
even
though
he
was
an
idealist
who
more
closely
approached
Mivart
in
his
world
view.
G.
Rorison
to
R.
Owen,
25
April
1860,
BM(NH)
OC
22.379,
which
also
contains
Owen’s
reply.
Rorison
(1862),
322.
Owen
(1864),
27,
31.
The
British
Standard,
5
February
1864
(and
a
reply
on
12
February).
C.
Lyell
to
T.
H.
Huxley,
20
February
1864,
IC
6.97.
The
Geological
Magazine
review
was
Anon.
(1864),
82.
C.
C.
Blake
wrote
to
Owen
after
the
lecture,
22
December
1863,
BM(NH)
OC
3.204
(it
is
conceiv-
able
ofcourse
that
the
printed
lecture
was
stronger
in
tone
than
the
oral
one
-
on
which,
see
Gunther
[1980],
125)).
Henry
Lawson
thanked
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Owen
for
the
“glorious”
manner
in
which
he
had
“overturned
the
absurd
notions
of
certain
evangelical
folk",
and
requested
a
follow-up
paper
on
the
same
subject
for
the
next
number
of
his
Popular
Science
Review:
H.
Lawson
to
R.
Owen,
4 July
1864,
BM(NH)
OC
17.219.
Huxley
resigned
from
the
Anthropological
Society
ostensibly
because
of
Blake’s
“coarse
attack”
on
Rolleston
in
his
article
“Man
and
Beast”
(Blake,
1863),
but
since
the
article
in
question
was
a
general
condemna-
tion
of
Man’s
Place
Huxley
would
have
had
a
more
personal
reason
for
resigning:
T.
H.
Huxley
to
C.
C.
Blake,
2
May
1863,
IC
1
1.17.
Huxley
called
them
all
“quacks”
in
a
letter
to J.
Fayrer,
L.
Huxley
(1900),
I,
274.
C.
Lyell
to
T.
H.
Huxley,
9
August
1862,
IC
6.66.
In
the
same
vein
Lyell
complained
about
the
tone
of
one
of
Carpenter’s
Sunday
Evening
Lectures,
in
which
he
had
attacked
Calvinism
(6.
122).
Huxley
particu-
larly
upbraids
“Parsondom”
in
his
letters
to
F.
D.
Dyster,
and
quoted
are
those
of 30 January
1859,
ibid.
15.106
and
29
February
1860,
ibid.
1
5.1
10.
Moore
(1979)
provides
the
best
critique
of Huxley’s
position.
The
Daily
Telegraph,
10
April
1863,
p.
4.
MacLeod
(1965),
273
n.
66,
deals
with
Owen
and
Wilberforce.
Of course,
“round-mouthed,
oily,
special
pleading”
is
Huxley’s
description
in
a
letter
to
Dyster,
9
September
1860,
IC
15.1
15.
For
a
reappraisal
of
the
“legendary
encounter”
between
Huxley
and
Wilberforce,
see
Lucas
(1979).
Anon.
(1860a),
478-9.
Owen
(1861a),
204-5;
cf.
the
1st
edition
of Palaeontology
(1860a),
182.
3.
Huxley’s
‘Persistence’
Huxley
(1869a),
390.
The
extreme
antiquity
of
mammals
was
‘de-
duced’
from
their
state
of
development
in
Mesozoic
times:
Owen
(1857)
himself
insisted
that
the
Jurassic
Stereognathus
was
already
recognisable
as
a
pig-relative,
and
Huxley
was
equally
adamant
that
Mesozoic
‘marsupials’
were
highly
developed,
suggesting
a
long
prior
history.
Bowler
(1976),
75,
makes
this
point.
Duffin
(1978),
60,
discusses
the
Triassic
mammals
collected
in
Britain
at
this
time.
For
a
rival
opinion
that
birds
and
mammals
had
a
recent
(Triassic)
origin,
see
Milne
Edwards
in
Geal.
Mag.,
1
(1864),
71.
L.
Huxley
(1900),
I,
173.
Poulton
(1908a)
early
appreciated
Huxley’s
divergent
views;
Bartholomew
(1975)
has
recently
looked
at
his
“defence
of
Darwin",
and
Winsor
(1976)
the
attraction
of
Macleay’s
circular
system.
Dov
Ospovat,
in
his
unpublished
“Darwin
and
Huxley
on
Divergence:
Some
Darwin
Notes
on
His
Meeting
with
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Huxley,
Hooker,
and
Wollaston
in
April,
”,
also
devoted
time
to
Huxley’s
dislike
of
progressive
divergence
and
his
flirtation
with
the
circular
system.
Greene
(1975),
249,
commented
that
no
attempt
has
been
made
to
distinguish
Darwin’s
Darwinism
from
Huxley’s.
Huxley
(1863a),
159;
L.
Huxley
(1900),
I,
174
-
for
Lyel1’s
original
letter
to
Huxley
on
17 ]une
1859,
see
IC
6.20,
and
the
extract
in
Wilson
(1970),
261-2,
where
he
wonders
about
finding
“fossil
men
intermedi-
ate
between
some
extinct
Quadrumana
&
the
Bimana".
Huxley
(1863b),
565;
see
also
Huxley
(18620)
and
L.
Huxley
(1900),
I,
263-4.
Huxley
(1870a),
528.
F.
Darwin
6;
Seward
(1903),
II,
234,
replying
to
L.
Huxley
(1900),
I,
205-6.
It
was,
however,
true,
as
Marsh
said
in
1877,
that
Lepidosiren,
“although
its
immediate
predecessors
are
unknown,
has
some
peculiar
characters
which
strongly
point
to
a
Devonian
ancestry”
(1877),
8,
so
its
use
by
Owen
was
quite
acceptable.
Huxley
(
1869b),
41.
Only
in
the
later
1860s
and
early
1870s
did
Huxley
incline
towards
Owen’s
explanation,
i.e.
that
amphibia
had
a
Lepidosiren-like
ancestry.
For
example,
in
reviewing
Haeckel’s
History
of
Creation,
Huxley
suggested
that
“the
Crossopterygian
Ganoids
exhibit
the
closest
con-
nection
with
Lepidosiren,
and
thereby
with
the
Amphibia”,
(
1869b),
42,
and
he
went
on
to
trace
a
line
from
the
Cyclostomes
or
jawless
lampreys
and
hagfishes
through
the
Ganoids
and
“Mudfishes”
(lung-
fishes)
to
the
amphibia.
Cf.
Huxley
(1870a),
549.
The
fact
that
Huxley’s
strongest
statement
was
made
in
a
Haeckelian
context
rein-
forces
my
thesis
in
Chapter
5
that
Haeckel
was
perhaps
the
main
instigator
at
this
time
of
Huxley’s
change
of
direction.
L.
Huxley
(1900),
I,
149;
Huxley
(1862a),
525-6;
Lovejoy
(1968),
391-4.
In
the
same
way,
in
his
Royal Institution
lecture
“On
Species
and
Races,
and
their
Origin”
(1860b),
389
-
the
lecture
Darwin
considered
such
“an
entire
failure"
-
Huxley
looked
straight
at
Owen
and
flippantly
insisted
that
Palaeotherium
was
not
more
“generalized”
compared
to
later
horses,
any
more
than
a
father
is
to
his
sons.
Owen
was
amazed,
and
of
course
the
whole
thing
rebounded
in
Darwin’s
face.
“By
their
fruits
may
the
promoters
of
true
and
false
philosophy
be
known",
Owen
seethed
in
his
“atrociously
severe”
review
of
the
Origin,
(1860b),
521;
F.
Darwin &
Seward
(1903),
1,
139;
Bartholomew
(1975),
531;
Hu11 (1973),
171-2-
K.
Lyell
(1881),
II,
356.
Wilson
(1970),
185;
Lyell
(1851)
and
(1852),
“Postscript”
inserted
at
the
beginning
of
the
Manual,
vii-xxii,
on
which
see
Bartholomew
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(1976),
168-9.
Incidentally,
by
1859
Lyell
had
accepted
Huxley’s
view
that
Telerpeton
was
late
Triassic:
Huxley
to
Lyell,
10
October
1859,
IC
30.33.
I3
Actually,
Owen
snatched
the
Dryopithecus
from
Lyell’s
grasp,
although
it
did
originally
look
like
a
candidate
for
human
ancestry.
The
jaws
and
upper
arm
bone
of
this
huge
Miocene
ape
had
been
exhumed
by
Edouard
Lartet
(
1856)
in
Saint-Gaudens.
Because
it
was
man-sized
and
its
milk
tooth
replacement
was
more
like
a
man
or
gibbon
than
any
other
ape,
Lartet
placed
it
one
step
nearer
humanity
than
the
gorilla.
Hence
Lyell
declared
that
in
stature
and
structure,
it
“came
nearer
to
Man”
than
any
ape:
(1859),
14-15.
So
“near
the
negro”
in
fact,
that
“tho’
extinct
perhaps
for
a
million
years
&:
more",
it
might
still
fool
a
student
sitting
his
“osteological
examination”
in
the
College
of
Surgeons:
Wilson
(1970),
157.
As
Lyell jotted
in
his
journal:
If
Man
was
develop."
out
of
any
ape
it
was
from
the
Dryopithecus
&
a
million
or
more
of
years
have
been
required
for
it.
So
Dryopithecus’
strategic
importance
viewed
evolutionarily
was
already
frighteningly
apparent,
and
Owen
evidently
realised
the
explosive
nature
of
Lyell’s
position.
Lyell
sent
Owen
a
copy
of
his
Supplement
(1859)
containing
his
more
guarded
views,
and
Owen
promptly
pencilled
the
offending
passages
relating
man
anatomically
to
the
fossil
ape
(see
Owen’s
copy
of
Lyell’s
Supplement
in
the
British
Museum
[Natural
History]
Palaeontology
Library).
He
insisted
that
the
teeth
were
a
gibbon’s,
and
that
Lyell’s
rash
statement
that
the
fossil
closely
approached
man
“is
without
the
support
of
any
adequate
fact",
while
in
reply
to
Lyell’s
expectation
of
finding
a
still
closer
fossil
form,
we
must
patiently
wait
until
the
“world
has
furnished
us
with
the
proofs
that
[such]
a
species
did
formerly
exist
.
.’
Owen
(
1859a),
86-7.
Wilson
(1970),
86,
153.
Bartholomew
(1973)
discusses
the
meaning
of
these
journals,
see
esp.
290-303;
also
his
papers
(1976)
and
(1979),
and
Ospovat’s
(1977)
supporting
study.
Lyell
to
Huxley,
3
May
1862,
IC
6.60,
responding
to
Huxley’s
anniversary
address
(1862a),
528.
Huxley
cautioned
Lyell
that
Marsh
had
by
no
means
proved
that
his
vertebrae
were
ichthyosaurian,
and
they
were
equally
likely
to
have
been
labyrinthodont,
5
May
1862,
IC
30.40,
although
cf.
Lyell
(1863),
403.
Lyell
discussed
von
Meyer’s
Archegosaurus
in
Wilson
(1970)
240,
242,
331.
Despite
the
collapse
of
Marsh's
counter
example,
within
a
few
years
Huxley
had
sniffed
out
“a
quantity
of
Carboniferous
corpses”
all
labyrinthodont,
and
all
with
“ossified
spinal
columns",
which
tended
to
destroy
his
originally-
mooted
progressive
sequence,
L.
Huxley
(1900),
I,
263-4.
K.
Lyell
(1881),
268;
Bartholomew
(1975),
527;
for
recent
discussions
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on
Lyell’s
strategy,
see
Rudwick
(1970),
W.
F.
Cannon
(1976),
and
Porter
(1976).
F.
Darwin
(1887),
lll,
10;
Wilson
(1970),
118,
327-8.
One
of Huxley's
strongest
denials
of
any
“palaeontological
evidence"
of
“progressive
change”
is
in
(
1865b),
175,
which
was
actually
written
before
Darwin
published
the
Origin.
Although
in
this
section
I
have
concentrated
on
Huxley’s
anti-Owenian
and
anti-realist
strategy,
and
(following
Bartholomew)
his
support
of
Lyell’s
naturalism,
Ospovat
in
his
MS
“Darwin
on
Huxley
and
Divergence”
(note
2
above)
speculates
that
Huxley
actually
misinterpreted
von
Baer
to
believe
that
all
vertebrates
departed
equally
from
the
archetype,
and
this,
together
with
his
addiction
of
Macleay’s
circular
system,
confirmed
his
belief
that
no
progress
had
occurred.
Carpenter
to
Owen,
23
September
1842,
BM(NH)
OC
6.308,
and
4
July
1845,
ibid.
6.329.
On
Carpenter’s
friendship
with
Huxley,
see
L.
Huxley
(1900),
I,
92,
96,
129;
and
on
his
belief
that
Owen
was
‘confused’
over
“Parthenogenesis”,
Carpenter
(1884),
141-2.
On
his
priority
dispute
with
Owen
over
who
first
applied
von
Baer
to
the
fossil
record,
Carpenter
to
Owen,
22
October
1851,
RCS,
Richard
Owen
Correspondence,
1826-1889,
3.366,
and
cf.
BM(NH)
OC
6.33
5-8.
For
a
study
of
this
whole
subject
see
Ospovat
(1976).
Carpenter
(1851),
569,
576-580,
and
(1854),
110;
Ospovat
(1981),
117-124,
discusses
von
Baer’s
embryology
and
its
impact
in
far
greater
detail.
Huxley
(1855),
241-7.
On
Carpenter’s
belief
that
the
“application
of
Von
Baer’s
great
doctrine
of
Development
from
the
General
to
the
Special"
paved
the
way
for
the
Origin,
(1884),
107.
Ospovat,
“Darwin
on
Huxley
and
Divergence”,
discusses
Darwin's
assessment
of
Huxley’s
criticisms.
Stauffer
(1975)
had
edited
and
published
the
second
part
of
Darwin’s
"big
book”
Natural
Selection.
Huxley
(1859c),
93.
Lyell
recorded
in
his
Species
Journals
on
20
May
that
“Huxley
believes
in
it
[progression]
but
suppose[s]
that
most
of
the
progress
was
made
in
times
anterior
to
our
oldest
fossilif.‘
rocks”,
Wilson
(1970),
240.
Falconer
(1863),
251-4;
P.
M.
Duncan
(1865),
361.
Huxley’s
colleague
Robert
Etheridge,
the
Palaeontologist
to
the
Geological
Survey,
men-
tioned
the
‘persistence’
of
armoured
dinosaurs
through
Jurassic
and
Cretaceous
times,
(1867),
69.
Spencer
(1857),
148-9.
Gould
(1977),
114,
comments
on
von
Baer's
own
cosmic
ambitions.
Peel
(1971),
97;
Hofstadter
(1955),
33,
deals
with
Youmans;
Wiltshire
(1978),
73,
talks
of
Spencer’s
“self-enslavement".
Peel’s
biography
is
excellent
on
Spencer’s
Dissenting
roots.
Wiltshire,
who
is
strong
on
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his
political
growth,
concludes
that
“Spencer's
evolution
was
allowed
to
develop
out
of
his
already
finalized
political
convictions
.
.
.”
(66).
For
the
complex
interplay
between
politics,
biology,
and
social
theory,
see
Greta
Jones
(1980).
Peel
(1971),
132;
as
R.
M.
Young
(1965)
said,
it
was
“Spencer’s
belief in
rapid
social
progress
which
most
strongly
influenced
the
way
he
viewed
the
biological
evidence".
D.
Duncan
(1908),
87;
L.
Huxley
(1900),
I,
161;
Spencer
(1858),
400;
Spencer
(1904),
I,
368
and
462,
and
II,
24;
Peel
(1971),
29.
D.
Duncan
(1908),
61;
Spencer
(1904),
I,
384;
C.
U.
M.
Smith
(1982),
58.
See
also
Spencer’s
“Illogical
Geology”
(1859).
Spencer
(1858),
415-6;
Kennedy
(1978),
72.
Chapter
6
of
Professor
Kennedy’s
biography
is
particularly
good
on
the
Spencer-Owen
connection.
Spencer
(1904),
I,
408
and
II,
476;
L.
Huxley
(1900),
I,
333;
D.
Duncan
(1908),
81.
Greene
(1981),
141-2,
underestimates
Huxley’s
geological
doctrine
in
suggesting
that
he
shared
Spencer’s
faith
in
“Nature’s
great
progression”.
Or
rather,
this
was
truer
of
Huxley
in
the
1870s
than
the
1850s.
Spencer
(1857),
450;
D.
Duncan
(1908),
83.
D.
Duncan
(
1908),
91,
discussing
Huxley
(1859d).
On
the
debate
over
the
age
of
the
Elgin
sandstones,
see
Benton
(1982).
In
“Illogical
Geology”
(1859),
367-376,
Spencer
was
working
on
a
model
of
progressive
migration
onto
newly-elevated
land
which
could
simulate
progressive
development,
even
though
all
development
might
have
taken
place
in
Huxley’s
“Azoic”
times.
Spencer
(1864),
I,
323-6,
and
(1862),
153-5.
The
block
quote
“While
we
are
not
called
on
.
.
.”
comes
from
Spencer
(1864),
I,
430-1.
With
the
New
World
philosophy
of
Fiske,
Sumner
and
Spencer
pre-eminently
one
of
social
and
industrial
progress,
Huxley’s
problem
of
fossil
stagnation
looked
completely
out
of
place.
The
“beneflcent
necessity”
of
progress
was
proclaimed
throughout
the
gilded
age
-
the
“current
of
life",
Clarence
King
(1887),
469-470,
declared
after
the
revelation
of
Marsh’s
horses,
must
sweep
“onward
and
upward
to
ever
higher
and
better
manifestations".
Hence
while
Huxley
met
with
a
rapturous
American
welcome
in
1876,
Spencerians,
Neo-
Lamarckians,
and
Cosmic
Theists
were
careful
to
take
from
him
only
proof of fossil
progress.
E.g.
Fiske
(1939),
121,
declared
himself “quite
wild
over
Huxley",
and
following
the
American
Addresses
he
too
played
horses
as
his
trump
card
(1876),
28-30.
Yet
he
simply
ignored
Hux-
ley’s
“indifferent”
evidence,
i.e.
“persistent
types".
The
same
might
be
said
of
palaeontologists
of
the
‘American
school’.
Cope’s
original
Vestiges-like
theory
(1868-71),
in
which
an
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environmental
drive
ensured
foetal
“acceleration”
and
continual
prog-
ress
(Bowler,
1977;
Gould,
1977,
85-96)
left
him
unsympathetic
to
Huxley’s
‘persistence’,
and
he
argued
for
the
“successional
complica-
tion
of
structure
among
Vertebrata
in
time”:
Cope
(1870),
137.
Admittedly
he
was
later
to
investigate
“retrogressive
evolution,
but
this
was
an
active
process,
e.g.
Cope
(
1885),
33
5,
talked
of “creation
by
degeneration”
in
the
case
of the
snake
-
see
note
5
1
below.
Even
Darwinians
were
well
grounded
in
Spencer.
Marsh
(1877),
48,
accepted
natural
selection
“in
the
broad
sense
in
which
that
term
is
now
used
by
American
evolutionists",
and
helped
get
Spencer’s
banned
Study
of
Sociology
into
the
classrooms
at
Yale.
At
the
Peabody
Museum
in
1882
Marsh
entertained
Spencer
and
at
the
farewell
banquet
for
the
philosopher
at
Delmonico’s
in
New
York
flatteringly
echoed
Spencer’s
words
by
talking
of
evolution
as
the
“law
of
all
progress”:
Marsh
(1882),
3.
Try
as
men
may,
Fiske
was
to
say,
“there
is
no
nook
or
corner
in
speculative
science
where
they
can
get
away
from
the
sweep
of
Mr
Spencer’s
thought",
(1890),
47.
Accordingly,
Marsh
accepted
the
Owen-Spencer
“Law
of
Progress
from
the
General
to
the
Special”
(Owen,
1871,
94,
1
1
1,
114
-
his
Monograph
on
Mesozoic
mammals,
which
Marsh
still
considered
the
“main
authority”
in
1
887,
328).
Marsh
plotted
the
progressive
expansion
of
the
brains
of
mam-
mals,
birds,
and
dinosaurs
(1879),
42,
and
of
course
did
something
very
unHuxleyan
-
he
created
the
concept
of a
“generalized”
order
of
Mesozoic
mammals:
see
my
Chapter
6.
Thomas
(
1888),
31
1-2,
whose
conclusions
were
repeated
by
Flower
81
Lydekker
(1891),
141;
Murray
(1866),
283.
Owen
(1857)
on
Stereognathus
nathus
provides
one
of the
most
prominent
exceptions
to
the
prevailing
belief
that
Mesozoic
mammals
were
almost
all
marsupial.
Unger
(1865b),
45.
McCoy
(1862),
145,
also
137-8;
and
on
his
life
see
H.
Woodward
(1905).
For
an
overview
of the
Australian
situation
consult
A.
Mozley
(1967),
Moyal
(1975),
and
Oldroyd
(1980a)
for
a
more
general
view
of
some
Darwinian
“impacts".
On
the
colonial
image
in
biogeography,
see
Nelson
(1978),
299.
Huxley
(1869a),
388.
Huxley
(1870a),
547.
L.
Huxley
(1918),
I,
445;
Murray
(1866),
34;
Unger
(1865a).
For
a
critique
of
Heer’s
and
Unger’s
views,
and
a
restatement
of
faith
in
migration
across
the
Bering
Strait,
see
Oliver
(1862)
in
Huxley’s
Natural
History
Review.
Wallace
(1876),
I,
1
56;
Fichman
(1977);
F.
Darwin
81
Seward
(1903),
I,
486;
F.
Darwin
(1887),
I,
485,
and
II,
147
where
Darwin
leans
“to
the
side
that
the
continents
have
since
Cambrian
times
occupied
their
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present
positions.”
Darwin
made
his
position
plain
in
the
Origin
(1859),
358,
as
he
had
done
in
Natural
Selection,
Stauffer
(1975),
538,
note
3.
Murray
(1866),
13,
would
have
nothing
to
do
with
an
“infinity
of
experiments”;
and
on
his
“hostile
review”
and
Darwin’s
post-Origin
impression
of him,
see
F.
Darwin
(1887),
II,
261-2,
and
III,
230;
and
F.
Darwin
8:
Seward
(1903),
II,
3,
7,
12,
30,
and
I,
176,
where
he
groups
Murray
with
those
who
“sneer”
at
him.
Ghiselin
(1969),
39-40
argues
that
Darwin’s
non-“extensionist”
biogeography
was
consistent
with
his
general
evolutionary
methodology.
Marsh
(1877),
43,
and
(1878),
459.
Actually
two
jaws
of a
supposed
Triassic
marsupial
were
already
known
from
North
Carolina,
even
if
they
later
turned
out
to
be
wrongly
diagnosed,
Schuchert
&
LeVene
(1940),
446-7-
Fichman
(1977),
55.
P.
M.
Duncan
(1877),
87;
Montgomery
(1974),
98-101,
gives
a
good
account
of
the
German
idealist
response
to
Darwin;
and J.
W.
Gruber
(1960),
esp.
3
3,
is
still
the
standard
source
for
Mivart.
On
Huxley
as
“hero”,
L.
Huxley
(1900),
II,
423;
“stormy
petrel"
in
Bibby’s
expression,
and
he
also
quotes
Lankester
on
his
“father-in-
science",
(1960),
17,
184.
Moore
(1979),
1
10,
mentions
Lankester
renouncing
Anglicanism,
and
other
background
details
can
be
found
in
Goodrich
(1930).
Lankester’s
anti-teleology
is
emphasised
in
Heron-
Allen
(1929),
364.
Lankester
(1880),
26-30,
32-3,
58-62;
Lankester
(1877),
437-8,
439
-440;
and
see
also
his
Encyclopaedia
Britannica
article
in
(1890),
349-3
50.
Degeneration
was
a
theme
explored
by
another
of
Huxley’s
intimates,
Anton
Dohrn,
one
of
Haeckel’s
first
pupils
and
a
frequent
visitor
to
the
Huxley
household.
Lankester
worked
alongside
Dohrn
at
the
Biolo-
gical
Station
at
Naples
in
1871-2
and
dedicated
Degeneration
to
him.
D.
S.
L.
Cardwell
(1972),
111-126;
and
especially
Haines
(1969),
Chapter
3
“The
Professionalization
of
the
Sciences”;
Roderick
&
Stephens
(1972),
7-22.
MacLeod
(1971)
has
shown
that
demands
for
state
salaries
and
wages
for
labouring
in
the
national
interest
grew
more
frequent
during
the
1870s
and
climaxed
about
1880
after
which
a
reaction
set
in.
My
understanding
of
the
“publicist’s”
role
has
been
increased
by
Turner’s
recent
papers
(1978,
1980)
and
he
discusses
the
reaction
to
scientific
naturalism
in
his
book
(1974).
Lankester’s
politics
would
seem
to
be
of
relevance
regarding
his
demand
for
a
fair
day’s
Wage.
According
to
The
Times,
Mitchell
(1929),
he
showed
undeviat-
ing
allegiance
to
“Victorian
Gladstonian
Liberalism".
He
wanted
to
see
the
armed
services
pruned,
a
slow
extension
of
the
franchise,
and
the
Empire
maintained,
not
by
extending
its
borders,
but
by
“increas-
ing
the
happiness,
comfort,
and
moral
and
material
welfare
of
the
inhabitants".
Interestingly,
he
retained
connections
with
the
Marx
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family,
whom
he
visited
in
a
social
capacity,
and
suggested
doctors
for
both
Karl
Marx
and
his
mother,
a
fact
pointed
out
to
me
by
Pamela
Robinson:
Marx
&
Engels
(1943),
IX,
388,
389,
414.
Huxley
(1860b),
393-
Think
of
Tyndall’s
clarion
call
at
the
1874
Belfast
meeting
of the
British
Association:
“We
claim,
and
we
shall
wrest
from
theology,
the
entire
domain
of
cosmological
theory”
-
which
caused
one
ungrateful
mer-
chant
to
urge
the
Home
Secretary
to
prosecute
him
for
blasphemy,
Tyndall
(1874),
199;
Eve
&
Creasey
(1945),
187.
Turner
(1978),
368,
points
out
that
this
estrangement
of
science
and
Anglicanism
was
welcomed
by
a
number
of
the
clergy
influenced
by
the
Oxford
Movement.
Lankester
(
1883),
89.
It
is
not
surprising
that
the
word
“scientist”
came
into
vogue
in
the
1870s,
despite
being
deplored
by
The
Times
(23
August
1878,
p.
10)
as
“a
horrible,
but
handy,
Americanism”.
Of
course,
it
wasn’t;
the
word
had
been
coined
by
William
Whewell
at
Cambridge
long
before
(1840,
I,
cxiii),
which
only
goes
to
show
how
alien
it
must
have
sounded
before
the
new
middle-class
movement
in
science.
Lankester
(
),
74.
The
extent
of
the
influence
of
German
anatomy
may
be
gauged
by
the
fact
that
in
the
later
1880s
(?1889),
of
the
nine
class
texts
used
by
Lankester
at
University
College,
five
were
German
translations
(Klein’s
Histology,
Claus’s
Histology,
Gegenbaur’s
Compa-
rative
Anatomy,
Wiedersheim’s
Comparative
Anatomy
of
Vertebrates,
and
Haecke1’s
History
of
Creation).
The
four
indigenous
works
were
Hux-
ley’s
Lessons
in
Physiology,
Huxley
&
Martin’s
Elementary
Biology,
Quain’s
Anatomy,
and
Darwin’s
Origin.
Information
from
H.
J.
Harris
(1889?),
“Notes
on
a
Course
of
Lectures
given
at
University
College
London
by
E.
Ray
Lankester”,
3
Vols,
UCL
Strongroom
MS.
Add.
95.
Lankester
(1880),
59-62,
and
(1877),
437.
Cope
began
increasingly
to
acknowledge
degeneration
in
his
later
writings,
such
as
“On
the
Evolution
of the
Vertebrata,
Progressive
and
Retrogressive”
(1885).
Moore
(1979),
151,
noticed
that
he
became
“somewhat
less
sanguine
about
the
likelihood
of
moral
progress"
at
the
time
when
women,
blacks,
and
immigrants
were
making
an
increasing
mark
on
American
society,
suggesting
this
may
have
influenced
his
ideas.
Nonetheless,
Lankester
was
undoubtedly
a
reinforcing
factor,
and
Cope
frequently
cited
his
Degeneration:
Cope
(
1885),
322,
333,
337.
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4.
Social
Function
and
Fossil
Form
Barnes
(1977),
2;
Barnes
(1974);
Barnes
&
Shapin
(1979).
Notice,
though,
that
a
number
of
historians
are
more
cautious
about
this
denial
of a
creative
role
to
psychology,
e.g.
Rudwick
(1980),
278-9
(and
note
8)
and
Wood
(1980),
19-20.
Barnes
(1977),
10;
Barnes
(1974),
vii;
Rudwick
(1980),
271;
R.
M.
Young
(1979)
provides
a
convenient
way
into
the
literature,
as
does
Mulkay
(1979).
Neve’s
review
(1980)
makes
it
plain
how
welcome
these
new
approaches
are.
Steven
Shapin,
“History
of
Science
and
its
Sociological
Reconstruc-
tions”
(1982,
in
press).
For
earlier
studies,
see
Colbert
(1971)
and
Delair
&
Sarjeant
(1975).
My
paper
(1979)
goes
a
little
deeper
into
the
scientific
issues
than
the
present
study.
Poore
(1901);
on
Grant’s
“satirical
references
to
Providence”
see
Godlee
(1921)
and
Schafer
(
1901);
the
most
detailed
biography
of
Grant
was
published
in
Wakley’s
Lancet:
Anon.
(1850).
Barlow
(1958),
49-51;
Schafer
(1901).
The
Lancet
(1836-7),
I,
766.
H.
E.
Gruber
(1974),
Chapter
2
and
10,
looks
at
the
problems
of
materialism
and
Darwin’s
measures
to
evade
persecution
(real
or
imagined).
I
should
like
to
thank
Richard
Freeman
of
University
College
London
for
discussions
on
Grant’s
suspected
homosexuality.
No.
5.
The
Lancet
described
Grant
as
the
new
Cuvier
in
(1836-7),
I,
21.
Bourdier
(1969)
deals
with
Geoffroy’s
palaeontological
evol-
ution.
Desmond
(1979),
Bowler
(1976),
86-7;
Owen
(1841),
191-204;
and
on
“degradation”
in
general,
Gillispie
(1959),
Chapter
6.
Beddoe
(1910),
33.
The
remaining
Grant
letters
at
University
College
are
mostly
loan
requests.
E.
Forbes
to
Huxley,
16
November
1852,
IC
16.
1
70;
also
Huxley
(1887a),
188.
L.
Huxley
(1900),
I,
303.
F.
Gregory
(1977),
and
Mendelsohn
(1977),
8-1
1
,
link
the
mechanistic
trends
in
German
biology
with
the
material-
ism
of
the
political
radicals.
Turner
(1978),
363;
Turner
(1980);
MacLeod
(1971).
Huxley
(
1870b),
191;
Huxley
(
1874a);
Tyndall
(1867),
92-3,
and
(1863),
441.
Mivart
(1871),
18,
replied
that
theologians
would
not
“be
in
the
least
painfully
affected”
by
the
sight
of
scientists
putting
together
a
fish
from
inorganic
chemicals.
For
Huxley’s
“Physical
Basis
of
Life”
see
Geison
(1969)
and
Huxley
(
1868d).
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Cockshut
(1964),
91;
G.
M.
Young
(1977),
116;
Brown
(1947),
139;
Baynes
(1873),
505-6.
As
the
Edinburgh
Review
acidly
commented:
Baynes
(
1873),
505-6.
For
Huxley’s
belief
that
materialism
contained
a
“grave
philosophical
error”
see
L.
Huxley
(1900),
I,
224,
229,
242-4,
and
Huxley
(1868d),
1
55.
Tyndall
(1870),
163-4.
On
Tyndall’s
life
see
Eve
&
Creasey
(1945)
and
Huxley
(
1894a).
Tyndall
(1877),
374;
Mivart
(1878),
228.
For
a
discussion,
see
the
early
chapters
of
Greta Jones’
Social
Darwinism
and
English
Thought
(1980).
19
John
Evans
(1865),
421;
A.
Wagner
(1862),
266-7
(F.
Gregory
[1977],
deals
with
Wagner’s
dispute
with
Vogt);
Mackie
(1863);
H.
Wood-
ward
(1862).
H.
Woodward
(1862),
318,
319;
Mackie (1863),
2,
4-5;
Owen
(1863a),
46;
Meyer
(1862),
366-370.
Hooker,
having
“heard
a
fraction
of
Owen’s
paper
on
the
Gryphosaurus
at
the
RS",
was
also
aware
of
the
doubts.
“The
general
opinion
was
that
Owen
demonstrated
its
ornithic
affinity
and
proved
it
to
be
a
bird
with
the
tail-feathers
set
on
a
jointed
tail
_
_
_
but
some
say
that
there
are
peculiar
bones
or
organs
_
.
_
that
may
yet
prove
it
to
be
Reptilian.
The
most
curious
part
of
its
history
is
its
confirmation
of
Darwin’s
much
disputed
dogma,
the
‘imperfection
of the
geological
record’.
”
L.
Huxley
(1918
),
II,
32.
Like
Owen,
a
number
of
older
geologists
accepted
Archaeopteryx
as
a
primitive
bird
for
their
own
reasons
which
owed
nothing
to
Darwin-
ism
or
evolution.
Edward
Hitchcock
was
convinced
the
“feathered
fossil”
was
a
bird
because
it
reinforced
his
faith
in
the
avian
nature
of
his
track-making
Connecticut
Valley
creatures:
Hitchcock
(1863).
James
Dwight
Dana,
on
the
other
hand,
needed
a
lowly
bird
for
taxonomic
reasons.
Each
vertebrate
class
in
his
classification
scheme
“consists
of,
first,
a
grand
typical
division,
embracing
the
majority
of
its
species,
and
secondly,
an
inferior
or
hemitypic
division,
intermediate
between
the
typical
and
the
class
or
classes
below”:
Dana
(1863),
316.
Typical
mammals
were
complemented
by
inferior
marsupials,
typical
reptiles
by
inferior
amphibians
-
and
now
the
more
typical
of
the
Aves
were
counterbalanced
by
“reptilian
Birds".
But
he
was
adamant
that
Archaeopteryx
was
no
vindication
whatever
of
“the
Darwinian
hypoth-
esis"
(32
1).
This
shows
quite
strikingly
that
the
new
fossil
was
not
only
of
use
to
Darwin,
but
could
be
accommodated
in
a
number
of
rival
theoretical
structures.
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Joan
Evans
(1943),
115-6,
mentions
Lyell
and
Falconer,
and
see
also
Lyell
(1863),
453.
In
her
biography,
Joan
Evans
dwells
on
Huxley’s
fondness
for
her
father
(who
“knows
the
wickedness
of the
world
and
does
not
practise
it”
-
and
what
better
commendation
coming
from
Huxley?).
Mackie
and
Blake
can
be
found
in
Mackie
(1863),
7;
and
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John
Evans
(1865)
quotes
the
von
Meyer
letter.
Despite
support
for
Evans,
there
remained
grave
doubts
over
whether
these
really
were
Archaeopteryx’s
teeth.
Huxley
(1868b),
340.
Huxley
(1867a),
241;
Seeley
(1866),
326;
Huxley
(1868a)
and
(1864a),
69.
W.
K.
Parker,
in
his
study
of the
reptilian
affinity
of
Archaeopteryx,
was
already
using
Huxley’s
term
“Sauropsida”
by
1864:
(1864a),
57.
Huxley
(1877),
58-9;
Huxley
(1868b),
345;
H.
Woodward
(1862),
319.
Huxley
was
not
blind
to
the
singularities
of
Archaeopteryx,
and
in
his
Royal
Institution
lecture
(1868a)
pointed
out
that
“in
certain
particu-
lars,
the
oldest
known
bird
does
exhibit
a
closer
approximation
to
the
reptilian
structure
than
any
modern
bird.”
A
number
of
historians
have
latched
on
to
this
statement,
forgetting
Huxley’s
qualifier:
that
this
approximation
was
only
in
respect
of the
tail
and
hands
-
“the
leg
and
foot,
the
pelvis,
the
shoulder-girdle,
and
the
feathers
_
.
.
are
completely
those
of
existing
ordinary
birds.”
They
also
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to
ignore
the
wider
canvas
-including
Huxley’s
neo-Lyellism
-
which
gives
his
words
a
less
familiar
meaning.
Hitchcock
(1863),
46,
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(1848),
250-1;
H.
Woodward
(1862),
313-5;
Huxley
(1868c),
366,
and
(1869a),
388.
See
Marsh
(1877),
11,
for
reservations.
Dean
(1969)
gives
an
account
of
the
discovery
of
the
Connecticut
Valley
tracks,
and
Guralnick
(1972)
discusses
Hitchcock
and
his
religion.
Huxley
(1868a).
Incidentally,
he
was
later
(1877),
65,
very
cleverly
to
broach
the
subject
of
feathers
on
Compsognathus,
though
admitting
that
there
was
no
evidence
for
this.
But
even
to
raise
the
doubt
had
a
tactical
advantage,
given
his
views
on
the
avian
looks
and
physiology
of
the
dinosaur.
Huxley
(1870a),
532
and
(1877),
67.
Schmidt
(1874),
265;
Marsh
(1877),
17,
20;
Cope
(1867);
C.
Darwin
(1872),
302.
Phillips
(1871),
196,
and
his
letter
to
Huxley
in
Huxley
(1870d),
466-470.
Mantell’s
appraisal
is
to
be
found
in
Curwen
(1940),
96,
and
on
Phillips’s
ability
to
keep
pace,
john
Evans
(1875),
xxxvii.
His
mature
views
on
descent
are
to
be
found
in
(1871),
400-407.
See
Phillips
(1860b),
xxxi,
xxxvi-ii,
and
(1860a),
204,
216
for
his
immedi-
ate
reaction
to
attempts
to
“tear
aside
the
veil".
His
views
were
privately
discussed
by
Darwin
in
F.
Darwin
85
Seward
(1903),
I,
130
and
II,
31,
and
in
F.
Darwin
(1887),
II,
358.
On
Phillips’
life
and
work
see
Anon.
(
1870a),
301-6
and
Geological Magazine,
1
(1874),
240. Just
as
he
proscribed
evolution,
so
in
1859
Lyell
suggested
to
Huxley
that
it
might
only
apply
to
species,
while
larger
groupings
like
Classes
and
Kingdoms,
which
seem
“fixed
&
absolutely
limited”,
might
be
the
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“as
yet
undiscovered
modus
operandi”,
which
we
may
designate
“
‘creation’
meaning
thereby
that
it
has
not
yet
been
brought
within
the
domain
of
science",
Lyell
to
Huxley,
17 June
1859,
IC
6.
20,
cf.
Wilson
(1970),
261.
H.
Woodward
(1893),
52;
H.
Woodward
(1874),
8,
13;
Anon.
(1921),
48
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Hulke
(1871),
200
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“Discussion”
206;
Hulke
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1874b),
26
and
(1876),
364-6.
Anon.
(1895),
5
10-5
1
1,
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to
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as
a
“first
authority";
see
also
H.
Woodward
(1896),
lvi.
Hulke
otherwise
seems
to
have
kept
cordial
relations
with
Owen
-
or,
at
least,
his
letters
had
a
friendly
air.
For
example,
in
1874
he
thanked
Owen
for
his
monograph
(received
via
Enniskillen)
and
offered
information
on
Fox’s
fossils
in
return.
See
J.
W.
Hulke
to
R.
Owen,
25]une
1874,
BM(NH),
OC
15,
f.
456.
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collection
also
contains
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of
Fox’s
letters
to
Owen
(vol.
13,
ff.
13-42).
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Seeley
(1872),
42-3.
33
“Discussion”
of Huxley
(1870d),
486.
34
J.
W.
Gruber
(1960),
104;
Mivart
(1897),
988-9;
Vorzimmer
(1972),
Chapter
10.
St
G.
Mivart
to
C.
Darwin,
10 ]anuary
1872,
CUL
DAR.
171
(a
copy
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in
the
BM[NH]).
Mivart
to
Darwin,
25
April
1870,
ibid.
The
situation
could
only
have
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aggravated
by
the
English
translation
of
Vogt’s
inflammatory
Lectures
on
Man
(1864)
and
Haeckel’s
crusading
Generelle
Morphologie
(1866).
F.
Darwin
&
Seward
(1903),
I,
336;
C.
Darwin
(1872),
385;
Lankester
(1870),
34-5.
All
obiturists
agreed
with
E.
S.
Goodrich
(1930,
xiv)
that
Lankester’s
“impetuous
temperament
sometimes
led
him
into
difficul-
ties,
and
even
injured
his
worldly
prospects.
”
According
to
The
Times
(Mitchell,
1929)
“He
had
almost
a
genius
for
putting
himself
in
the
wrong
by
explosive
and
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in
a
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cause".
Lankes-
ter
fought
law
suits,
university
governing
bodies,
even
the
Piccadilly
police.
As
a
consequence
he
was
never
elected
President
of the
Royal
Society
(when
a
perfect
choice)
and
was
compulsorily
retired
as
Director
of
the
Natural
History
Museum.
But
in
some
ways
this
only
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his
presence
in
late
Victorian
and
Edwardian
biology
the
more
commanding.
His
scope
and
powers
were
prodigious,
and
his
re-
searches
-
whether
on
Devonian
jawless
fish,
embryology,
or
para-
sites
-
monumental
and
enduring,
although
in
the
current
historio-
graphical
climate
it
is
as
a
propagandist
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Lankester
becomes
most
interesting
(Chapter
3).
Mivart
(1870),
113-5,
117,
118;
and
(1893)
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his
appreciation
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Owen.
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40
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Darwin’s
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Mivart’s
reply
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correspondence
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say
nothing
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letter
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to
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the
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at
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reply
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Wright
.
.
Mivart
to
Darwin,
10 January
1872,
CUL
DAR.
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Gruber
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(1975),
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Vorzimmer
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(1979),
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the
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(1873),
510
and
].
W.
Gruber
(1960),
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J.
B.
Mozley
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Reviewer)
(1869),
170.
42
].
W.
Gruber
(1960),
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Moore
(1979),
63-4,
and
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(1871a),
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“blackballing”,
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(1979),
255.
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G.
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to
R.
Owen,
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1871,
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OC
19.267.
44
Bibby
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184.
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of
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claim)
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William
Henry
Allchin
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the
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Grant
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1874.
45
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Owen
to
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Tyndall,
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1871,
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Eve
&
Creasey
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59,
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46
Huxley
(1870c)
and
(1870e),
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Hulke
(1873),
530,
and
Owen’s
“Discussion”,
531-2;
Hulke
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1874a),
22-3.
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dinosaurs
“peculiarly
interesting”
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1035)
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account
of
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a
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more
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Reptiles
and
Birds.”
47
Owen
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the
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for
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reaction,
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see
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Supp.
4,
14-1
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and
Supp.
5,
1
5-1
8,
and
(1878),
426.
5.
“Phylogeny”
1
Challinor
(1971),
139.
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The
handover
of
power
after
the
Civil
War
from
Joseph
Leidy
to
the
committed
evolutionists
O.
C.
Marsh
and
E.
D.
Cope
would
make
a
valuable
study.
(Leidy
complained
that
he
was
forced
out
of the
field
by
their
“long
purses”
but
the
issue
runs
far
deeper
than
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-
Geikie,
1892,
58.)
Gerstner
(1970)
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at
early
Transatlantic
palaeontol-
ogy
(c.
1830s);
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T.
Gregory
(1979)
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a
bibliographic
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1776-1976;
and
Rainger’s
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(1981)
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Marsh,
Cope,
and
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students
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the
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palaeontology
and
evolution
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post-war
social
and
industrial
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A
number
of
scholars
(Pfeifer,
1974;
Aldrich,
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the
Darwinian
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the
scientific
community.
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Social
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Hofstadter
(195
5)
and
Russett
(1976).
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(1871),
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the
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Victorian
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of
the
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in
(1880),
225.
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Huxley
(1900),
I,
267.
Haeckel’s
“phylogeny”
was
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distinct
from
pre-Darwinian
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theories:
Hodge
(1972)
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that
the
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notion
of
common
descent
and
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a
multitude
of
parallel
lines,
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the
human
apex
-
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Winsor
(1976),
19,
and
Ruse
(1979),
10,
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diagrammatic
representations
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the
Journal
of
the
History
of
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Richardson
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Nelson
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Fichman
(1977).
Brock-
way
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the
subject
of
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book
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(1860b),
xxxi;
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(1974),
72-3,
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learned
societies.
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review
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Sacred
Steps,
see
Anon.
(1865).
Sedgwick’s
inductivist
criticisms
are
to
be
found
in
F.
Darwin
(1887),
ll,
248,
and
Sedgwick
(1860),
285.
Huxley
(
1869c),
416;
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begun
to
explode
the
Baconian
myth
as
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as
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in
his
Westminster
review
of
the
Origin
(1860a,
72-3),
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nowhere
is
he
more
vehement
than
in
his
working
men’s
lectures,
published
in
1862
under
the
title
On
our
Knowledge
of
the
Causes
of
the
Phenomena
of
Organic
Nature
(1862b),
56.
For
Tyndall’s
“Scientific
Use
of
the
Imagination”
see
(1870),
130,
158.
Huxley
actually
talked
of
“my
scientific
young
England”
in
a
letter
to
Hooker
in
1858,
discussing
“that
madcap
Tyndall”
(like
Huxley
an
Alpine
climber)
breaking
his
“blessed
neck
some
day”
and
leaving
“a
great
hole
in
the
efficiency
of
my
scientific
young
England”:
L.
Huxley
(1900),
I,
160.
Tyndall,
Hooker
and
Huxley
were
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to
band
themselves
together
as
the
x
Club.
Bolsche
(1909),
5.
Haeckel
(1876),
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1-2;
for
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his
sales,
see
the
introduction
to
Haeckel
(1904),
vi.
Both
F.
Gregory
(1977),
183,
and
Bolsche
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6,
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Buchner’s
title
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(1942),
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of
Haeckel’s
‘Biogenetic
Law’,
and
Kelly
(1981)
the
popularisation
of
Darwinism
in
Germany.
Gasman
(1971),
18.
For
my
interpretation
of
Haeckel
I
have
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heavily
on
Gasman’s
important
book.
For
Marx’s
comment
on
Dar-
win's
“crude”
style,
see
Marx
to
Lassalle,
16 ]anuary
1861
in
Marx
&
Engels
(1943),
IX,
125-6.
Haeckel
(1876),
I,
11.
Haeckel
(1876),
I,
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the
“noblemen
and
dogs” jibe
is
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p.
295.
Gasman
(1971),
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1
1
1.
Gasman
(1971),
18,
17.
Haeckel
(1876),
I,
172,
277-9;
Haeckel
(1866),
II,
257;
Gasman
(1971),
126-8.
Haeckel
upheld
the
Spartan
ideal
of
smothering
weakly
infants
and
deplored
the
military
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of
sending
the
fittest
young
men
to
the
front,
while
leaving
the
retarded
at
home
to
“propagate".
L.
Huxley
(1900),
I,
288;
for
Darwin’s
“groaning
and
swearing”,
F.
Darwin
&
Seward
(1903),
I,
274;
Bolsche
(1909),
94.
See
McCabe’s
note,
page
75,
in
his
translation
of
Bolsche
(1909).
Haeckel’s
“pious
inquisition”
can
be
found
in
(1876),
I,
19,
and
Vogt’s
“Apostle
skulls”
in
Vogt
(1864),
378.
See
F.
Gregory
(1977),
Chapter
3,
for
a
study
of Vogt.
F.
Darwin
(1887),
III,
104;
F.
Darwin
&
Seward
(1903),
I,
277-8;
L.
Huxley
(1900),
I,
305.
Haeckel
was
still
hoping
for
an
English
transla-
tion
as
late
as
28
February
1869,
when
he
sent
Vol.
I
of
Generelle
Morphologie
with
all
the
necessary
corrections
and
modifications
to
Huxley
(IC
17.198).
F.
Darwin
&
Seward
(1903),
II,
350;
L.
Huxley
(1900),
I,
266;
Haeckel
(1876),
II,
248.
L.
Huxley
(1900),
I,
299;
for
Huxley’s
reservations
on
philosophic
materialism,
see
(1868d),
154-165;
and
his
review
of
Haeckel,
Huxley
(1869b),
13-14,
43.
For
the
private
reactions
of
an
intransigent
idealist
like
Louis
Agassiz
to
Haeckel’s
History
of
Creation,
and
what
he
con-
sidered
the
misuse
of
many
of
his
own
discoveries,
see
Gould
(1979).
F.
Darwin
(1887),
III,
105; Haecke1 (1876),
II,
38.
Gould
(1977),
170-3,
discusses
Haeckel’s
manufacture
of
ancestors
from
embryological
models.
Huxley
(1869b),
41;
Schmidt
(1874),
250.
Haecke1 (1876),
I,
xiii;
cf.
Huxley’s
letter
in
The
Ibis,
4
(1868),
357-61,
where
he
states
his
aim
is
a
“genetic
classification”
(361).
The
family
tree
of
the
Gallo-Columbine
birds
is
contained
in
his
(1868c),
365.
For
his
apologies
on
not
reading
Haeckel’s
book,
L.
Huxley
(1900),
I,
288.
Huxley,
by
the
way,
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in
constant
touch
with
Haeckel
over
his
new
avian
“genetic”
classification
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attempts
at
phylogeny,
see,
e.g.
Haeckel
to
Huxley,
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1868,
IC
17.183.
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L.
Huxley
(1900),
I,
303.
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(1977),
161.
Huxley
(1865a),
29;
Huxley
(1866),
14.
Paradis
(1978),
31,
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dis-
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the
“proletarian
roots”
of
Huxley's
scientist.
Huxley
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plebeian
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by
his
order”
in
(1874b),
189.
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to
the
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Huxley’s
world-view,
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Eng
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(1900),
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282
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the
Eyre
affair.
Huxley
(1868e),
42.
Huxley
(1887d),
108;
cf
Paradis
(1978),
66-7.
G. Jones
(1980)
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social
theory
(pp.
24-34)
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socialism
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Chapter
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the
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of
Darwinism
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liberal
radicals
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privilege
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state
controls
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(Chapter
3).
Huxley
(1871b),
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Helfand
(1977),
160.
Huxley
(1863a),
1
I
1;
figures
for
his
annual
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taken
from
Bibby
(1960),
53
and
(1972),
81.
The
comment
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The
World
reporter
is
cited
in
L.
Huxley
(1900),
I,
463.
R.
Godwin-Austen
to
Huxley,
30
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1863,
IC
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D.
S.
L.
Cardwell
(1972),
71-3,
discusses
the
lower
middle-class
invasion
of the
Mechanics’
Institutes,
although
Becker
(1874),
186,
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in
on
one
of
Huxley’s
Working
Men’s
Lectures
in
the
early
1870s
and
reported
that
it
was
crammed
with
men
fresh
from
the
workshop
-
and
that
for
once
their
place
had
not
been
“usurped
by
smug
clerks
or
dandy
shop-
men”.
Huxley
(1870a),
529.
“just
as
there
were
no
political
revolutions
in
England
in
1789,
1830,
1848,
and
1871”,
says
Stebbins
(1974),
163.
For
a
study
of
the
institutional
differences
between
the
science
of
prehistory
in
England
and
France,
see
Boylan
(1979).
Lyell
(1868),
II,
481-4;
Darwin’s
letter
to
Gaudry
is
in
F.
Darwin
8:
Seward
(1903),
235-6;
and
Huxley
praised
Gaudry’s
opus
(Gaudry
1862-7)
in
Huxley
(1870a),
530.
Rutimeyer
(
1868),
for
his
work
on
Bos
and
the
derivation
of
cattle
from
Pliocene
forms,
see
Rutimeyer
(1867-8),
and
for
an
overview,
Rutimeyer
(1867).
Huxley
(1870a),
532-3;
he
talks
of
“retrospective
prophecy”
in
(1880c).
Owen
(1851),
449-450;
Ospovat
(1981),
137-140
makes
exactly
the
same
point
about
Huxley’s
inability
in
post-Darwinian
times
to
get
much
beyond
Owen.
For
Huxley’s
denial
that
Palaeotherium
was
“a
more
generalized
type”
any
more
than
a
father
is
more
“generalized”
than
his
sons,
see
Huxley
(1860b),
389
-
a
statement
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he
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all
but
retracted
in
(1870a),
535,
when
he
talked
of
derivation
from
the
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“average”
form.
Owen
championed
the
“derivation
of
equines"
in
(1866-8),
791-6,
and
cf.
his
fig.
614
(p.
825)
with
Huxley’s
more
inclusive
illustration
in
American
Addresses
(1877),
fig.
9,
p.
88.
Marsh's
Yale
expeditions
to
the
Western
Territories
(1870-3)
were
so
success-
ful
that
in
1874
he
declared
that
the
horse
“line
in
America
was
probably
a
more
direct
one,
and
the
record
is
more
complete
[than
in
Europe]”:
Marsh
(1874),
255.
Three
years
later
he
was
able
to
pro-
nounce
America
“the
true
home
of
the
Horse”:
(1877),
27.
Simpson
(1951),
87,
suggests
that
Huxley
was
first
to
put
together
the
horse
lineage,
actually
he
arrived
on
the
scene
rather
late,
Owen,
Gaudry,
et
al
having
done
much
of the
ground
work.
Rudwick
(1972),
262;
Foster
(1869),
397.
Vucinich
(1974),
228;
Todes’
essay
on
Kovalevskii’s
revolutionary
activity
and
palaeontology
(1978)
is
the
most
thorough
to
date.
Kovalevskii
(1873),
21,
acknowledged
the
“complete
revolution"
caused
by
the
Origin.
Politics
in
Tsarist
Russia
were
synonymous
with
radical
activity
for,
as
Rogers
(1973),
502,
says,
no
conservative
school
“could
even
conceive
of
using
Darwinism
to
rationalize
a
social
structure
resting
upon
an
autocracy
which
found
its
ultimate
justifica-
tion
in
divine
sanction".
It
should,
perhaps,
be
pointed
out
that
a
good
part
of Kovalevskii’s
work
was
complete
by
the
time
he
reached Jena
in
December
1871.
As
for
Haeckel,
Stauffer
(1957),
139,
states
that
despite
coining
the
word,
he
“did
not
display
any
notable
insight
into
the
dynamic
principle
of ecology”.
Flower (1873),
101.
Flower
(1873),
104.
On
transposed
concepts
in
Lyel1’s
geology,
and
particularly
his
analogy
with
historiography,
see
Rudwick
(I978b).
This
statement
was
repeated
on
three
occasions
to
my
knowledge:
in
Huxley’s
original
lecture
on
“persistent
types”
(1859c),
92,
in
his
catalogue
of
fossils
in
the
Jermyn
Street
Museum
(1865b),
175
-
apparently
written
before
he
had
read
the
Origin
-
and
in
the
1862
address
(1862a),
524.
Compare
his
views
in
the
later
address
(1870a),
538.
From
The
Moray
and
Nairn
Express
obituary
of Gordon:
Anon.
(1893).
Copies
of a
number
of
obituaries
from
local
papers
were
kindly
sent
me
by
Mike
Benton.
Huxley’s
study
of
Stagonolepis
(
1859d)
apparently
started
him
on
his
crocodile
investigations.
He
about-turned
and
argued
for
progression
in
(1875).
On
the
material
being
dispatched
to
him
in
the
meanwhile,
see
G.
Gordon
to
T.
H.
Huxley,
10
August
1866,
IC
17.83.
Huxley
(1876),
175.
Darwin
in
the
Origin
had
grave
doubts
about
finding
any
rational
criterion
for
“highness”,
doubts
echoed
by
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Michael
Foster
in
his
article
“Higher
and
Lower
Animals”
(1869).
Huxley
was
astonished
at
the
‘persistence’
of
Telerpeton
in
(1876b),
213,
although
writing
in
Nature
on
the
origin
of
vertebrates
(1876),
173-4,
he
did
concede
that
older
lizards
had
“a
slightly
simpler
structure”
than
living
ones.
See
the
comments
by
Duncan,
John
Evans
and
Harry
Seeley
in
the
“Discussion”
following
Huxley’s
paper
(1875).
It
was
here
that
Evans
inquired
about
the
migration
of the
internal
nostrils
being
related
to
a
new
mode
of life.
Osborn
in
The
Age
of Mammals
(1910),
6,
8,
talks
of
the
“new
spirit”
in
Kova1evskii’s
papers.
Owen
(1871),
108,
110;
Owen
(1860a),
314,
for
the
crack
about
“congenital”
blindness.
Hulke
introduced
the
Metamesosuchia
in
(1878),
380-1.
Marsh
(1879),
21-2;
Haeckel
(1876),
I,
54,
59,
126;
L.
Huxley
(1900),
II,
39.
Huxley
had
specifically
singled
out
Cuvierian
“rational
correla-
tion”
for
criticism
as
early
as
(1856b).
Even
Kovalevskii
made
some
unkind
cuts:
Todes
(1978),
140-1.
Owen
(1878),
421.
The
dwarf
crocodiles
were
introduced
in
Owen
(
1879),
149.
For
the
criticism
of
his
failure
to
mention
“evolution”,
see
the
“Discussion”
following
his
1878
paper,
428-430.
6.
Groves
of
Trees
&
Grades
of
Life
Huxley’s
campaign
against
the
reification
of
laws
and
causes
went
unabated
from
the
fifties
when
he
attacked
Chambers
and
Owen
(Huxley,
1854,
1858)
until
the
time
he
took
Canon
Liddon
and
the
Duke
of
Argyll
to
task
for
indulging
in
“Pseudo-Scientific
Realism"
(Huxley,
1887b,
1887c).
Moore
(1979)
has
produced
an
extensive
critique
of
the
“military
metaphor”
and
the
milieu
in
which
Draper
and
White
wrote
their
‘warfare’
histories.
The
latter
has
recently
been
abridged
and
reissued
(White,
1965).
Mivart
(1871),
2
3
8; ]ohn
Herschel
reputedly
called
Darwin's
selection
“higgledy-piggledy”,
see
F.
Darwin
(1887),
II,
241.
Peckham
(1959),
188-190.
Argyll
(1906)
describes
his
life
in
politics,
and
Gillespie
(1977)
his
debate
with
Lubbock
at
this
time.
R.
Smith
(1973),
esp.
97-105,
has
used
contemporary
psychological
theories
to
elucidate
the
growing
distinction
between
the
positivists’
use
of
a
Humean
“constant
conjunction”
theory
of
causation,
and
the
older
belief
in
an
“efficient”
cause
equivalent
to
a
“force",
i.e.
which
required
a
certain
Divine
effort.
Mivart
used
his
crystal
analogy
in
(1871),
143.
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R.
Smith
(1974),
279-80.
On
the
“Cambridge
Network”
see
W.
F.
Cannon
(1964),
reworked
in
S.
F.
Cannon
(1978),
Chapter
2;
and
on
the
“scientific
naturalists”,
Turner
(1974).
Huxley
mentions
his
and
Tyndal1’s
political
differences
in
L.
Huxley
(1900),
I,
283.
Smith
was
reviewing
Hull’s
Darwin
and
His
Critics,
although
very
few
historians
have
taken
a
“community”
approach.
The
quote
on
Argyll’s
“eroded”
Calvinism
comes
from
Moore
(1979),
343.
Argyll
(1868),
259-60;
Gillespie
(1979),
93-104;
Argyll
(1906),
II,
498,
employs
the
embryological
analogy,
].
B.
Mozley
(1869),
162,
whom
Chadwick
(1975),
41,
calls
the
“theologian’s
theologian”.
T.
H.
Huxley
to
J.
Knowles,
9
March
1887,
Wellcome
Institute
AL
67980;
see
Huxley
(1887b,
1887c).
Darwin’s
comments
on
the
Duke
are
to
be
found
in
F.
Darwin
(
1887),
III,
61.
Being
a
positivist,
of
sorts,
Huxley
held
a
constant-conjunction
theory
of
causation.
This
was
the
position
from
which
he
attacked
the
Duke.
R.
Owen
“The
Reign
of Law”
(1867),
Autograph
Manuscripts
of Sir
R.
Owen,
BM(NH),
OC
59,
pp.
1,
2,
7,
18,
24.
Oppenheimer
(1967),
3
18;
Bowler
(1977),
37,
suggests
that
Owen
had
“abandoned
his
original
position
by
this
time,
recognizing
on
the
basis
of
his
palaeontological
studies
that
divergence
and
specialization
not
unity
are
the
key
factors
in
the
history
of
life”,
but
I
doubt
if
the
issues
were
so
clear
cut
in
his
mind.
Thomson
(1868),
64;
Jenkin
(1867),
301;
Tait
(1869),
438.
For
com-
mentaries
on
the
age
estimates
and
the
relationship
of
Thomson
and
his
“worshippers”,
Tait
and Jenkin,
see
Sharlin
(1979),
Chapters
9
and
10,
and
Burchfield
(1975),
Chapters
2-4.
St
G.
Mivart
to
R.
Owen,
8 ]une
1879,
BM(NH)
OC
19.261.
Butler
talked
of “s1eight-of-hand”
in
Evolution,
Old
and
New
(
1879),
346,
and
of
a
bishop
in
preference
to
Huxley
in
H.
F.
Jones
(1920),
I,
385.
For
Lyell
to
Argyll
on
“creatives
power”
see
K.
Lyell
(1881
),
II,
431-2.
11
Jenkin
(1867),
294;
F.
Darwin
(1887),
III,
107;
F.
Darwin
&
Seward
(1903),
II,
397;
Huxley
(1871a),
121;
Vorzimmer
(1972)
and
for
a
review
of
his
book,
Gould
(1971).
Merchant
(1916),
II,
31;
R.
Smith
(1972)
gives
perhaps
the
best
overview
of
Wallace’s
“spiritual
interpretation
of
nature"
(186).
The
sources
of the
three
unpublished
quotes
are:
on
the
“painful
effort",
St
G.
Mivart
to
C.
Darwin,
23
April
1871,
CUL
DAR.171
(copy
in
BM[NH]);
on
the
“odium
theologicum”,
Mivart
to
Darwin,
26 ]anuary
1871,
ibid.;
and
on
the
“internal
principle",
Mivart
to
R.
Owen,
26
October
1871,
BM(NH)
OC
19.267.
Mivart
(1871),
239,
and
(1872),
123.
Most
recently,
Ridley
(1982)
has
looked
at
the
idealists’
use
of
coadaptation
(or
harmonious
adjustment)
as
an
argument
against
natural
selection.
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I5
16
I7
18
I9
20
21
22
23
24
Dawkins
(1865),
414;
on
Dawkins’s
life,
see
Smith
Woodward
(1930
-1).
Dawkins
(1868),
438-9,
444-5,
quoting
from
Spencer’s
Principles
of
Biology
(1864),
I,
271.
Dawkins
talks
of
the
“trinity
of
causes
in
(1868),
442.
Dawkins
did
little
towards
establishing
any
particular
genealogy,
and
it
was
not
until
1878,
e.g.,
that
he
mentioned
the
gradual
complication
of
antlers
during
Miocene
time:
Dawkins
(
1878),
419.
Dawkins
(1871),
195.
The
Times
review
of
Darwin’s
Descent
is
8
April
1871
,
5;
and
details
of
Owen’s
Parisian
joint-stock
holdings
can
be
had
from
Owen
(1872).
Mivart’s
letter
to
Darwin
on
“religious
decay”
is
24 ]anuary
1871,
CUL
DAR.
171
(copy
in
BM[NH]).
Dawkins
(1871),
201;
subsequent
quotes
from
pp.
200,
206-7.
Mivart
(1873),
506,
508-9;
Montgomery
(1974),
100-1.
The
image
of
the
grove
of
trees
is
evoked
in
Mivart
(1873),
510.
Mivart
(1873),
506; ].
Gruber
(1960),
33.
Haeckel
comes
down
on
the
side
of
monophyly
in
(1876),
II,
46.
Howes
(1905),
98,
calls
Mivart’s
diphyletic
origin
of
the
mammalia
“sensational”,
see
Mivart
(1888),
376
for
his
original
statement.
He
was
responding
to
Poulton
(1888)
and
W.
H.
Cardwell
(
1887),
and
Poulton’s
rejoinder
came
in
(
1888-9).
For
this,
and
the
information
concerning
Huxley’s
testimonial,
I
am
indebted
to
Patricia
Methven,
Archivist
in
the
King’s
College
Library.
Evidently
the
obiturist
in
the
Geological
Magazine
was
incorrect
in
stating
that
Duncan
took
the
Chair
in
1870: J.
W.
Gregory
(1891),
3
3
3
(incidentally
it
was
Gregory
who
singled
out
British
Fossil
Corals
for
such
high
praise,
ibid.
334).
Ruse
(1979),
259,
calls
Duncan
a
“fellow
traveler",
and
indeed
in
the
“Discussion”
following
Huxley’s
paper
on
crocodile
evolution
in
1875
Duncan
was
quite
complimentary:
Foster
&
Lankcster
(1902),
IV,
82.
P.
M.
Duncan
(1865),
361
-
although
only
a
few
lines
further
on
he
talks
of
an
“inherent
power
of
variation".
P.
M.
Duncan
(1877),
87;
previous
quotes
from
pp.
84-6.
Anon.
(1891),
388.
Seeley
(1901),
v.
My
study
was
facilitated
by
the
use
of
his
two
volumes
of
offprints,
bound
under
the
title
Papers
by
H.
G.
Seeley,
included
among
Sir
Arthur
Smith
Woodward’s
books
in
the
Natural
Sciences
Library
at
University
College
London.
From
these
one
can
build
up
the
sort
of
synoptic
picture
impossible
to
obtain
from
isolated
papers
(also
some
of
the
items
included
are
obscure
or
unlisted
in
his
usual
bibliographies).
Smith
Woodward
married
Seeley’s
daughter
Maud
-
on
which
see
his
note
pasted
inside
volume
two.
The
papers
carry
occasional
annotations
by
Seeley,
Smith
Woodward,
and
Owen,
whose
complimentary
copy
of
Seeley’s
“History
of
the
Skull”
-
a
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pamphlet
printed
by
the
Science
Society
of
King’s
College
in
1882
-
has
found
its
way
back
into
the
collection.
Sollas
(1909),
lxxii.
Cope’s
views
on
Seeley,
Huxley,
and
Owen
are
to
be
found
in
Osborn
(1931),
243,
244,
247,
and
esp.
253.
Although
Seeley
fails
to
figure
in
the
Lives
and
Letters
of
the
Darwinians,
he
was
warmly
congratulated
by
Huxley
and
Tyndall
for
his
Notting-
ham
speech
in
1866
on
science
education
in
schools
(not
surprisingly,
given
Huxley’s
particular
interest
in
the
subject)
-
see
Seeley
to
A.
Sedgwick,
28
September
1866,
CUL
7652.II.GG6.
The
details
of
Seeley’s
early
life
are
taken
from
three
letters
to
Adam
Sedgwick:
7
September
1866,
CUL
7652.II.GG2;
17
September
1866,
CUL
7652.II.GG3;
and
24
September
1866,
CUL
7652.ll.GG5.
He
mentions
his
father’s
bankruptcy
and
being
one
of
the
“great
un-
washed"
in
GG2;
and
his
excitable
nature
and
the
decline
of the
family
fortunes
in
GG3
(his
grandfather
was
evidently
a
Clerk
in
the
Treasury
earning
£1000
p.a.).
Seeley
(1861),
4;
cf.
Forbes
on
“generic
ideas”
(1854),
lxxx.
Seeley
mentions
preferring
Forbes’
lectures
to
Huxley’s
in
GG5
(see
note
above)
and
in
the
same
letter
discusses
the
Working
Men’s
College.
A.
S.
Woodward
(1910),
xv-xvii,
also
mentions
his
attendance
at
Forbes’
lectures.
Anon.
(1907),
242,
discusses
the
benefits
of
having
studied
under
Owen
when
he
came
to
deal
with
the
Cambridge
fossils.
It
is
perhaps
significant
that
he
followed
in
Owen’s
footsteps,
specialis-
ing
in
pterosaurs
and
mammal-like
reptiles,
and
although
he
refused
to
kowtow
to
Owen
on
specifics,
there
were
areas
of
substantial
agree-
ment:
e.g.
Seeley
considered
that
there
might
have
been
‘a
common
parentage
for
Dinosaurs
and
Mammals”
(1871),
318,
thus
fulfilling
Owen’s
ambition
of
linking
the
two.
Nor
did
Seeley
have
much
love
for
“Prof
Huxley’s
morphological
hypothesis
of
the
Avian
affinities
of
Dinosaurs”
(1875a),
442.
And
however
much
he
endorsed
Huxley
on
hot-blooded
pterosaurs,
he
refused
to
say
as
much
for
dinosaurs,
siding
with
Owen
and
considering
them
“animals
of
sluggish
habits,
and
therefore,
it
may
be,
of cold
blood”
(1875b),
149.
Wynne
(1979),
173-5;
Rothblatt
(1968).
Seeley
admitted
his
ignorance
of
Spencer’s
views
in
(
1867),
371
,
and
mentions
taking
his
stand
“not
as
a
working
man”
in
GG2
(note
26
above).
A.
Sedgwick
to
R.
Owen,
30
March
(no
year),
BM(NH)
OC
23.298.
For
Seeley’s
views
on
pterosaurs
in
the
mid-sixties
see
(1864),
69,
and
(1866a),
326.
Seeley
to
Owen,
28
july
1869,
BM(NH)
Owen
Collection
I4
(inside
Owen’s
copy
of British
Fossil
Reptiles).
Owen
(1866-8),
I,
6,
18;
cf.
his
derivative
approach
(1874-89),
91.
When
Cope
(1871)
erected
his
“Archosauria”
in
1868-9,
he
disting-
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uished
it
from
the
“Pterosauria”
on
osteological
rather
than
physiolo-
gical
grounds.
To
what
extent
he
was
influenced
by
Seeley
I
do
not
know.
Owen
(1869),
72-74,
80.
On
pp.
74-5
Owen
states
his
reasons
for
favourably
comparing
birds
and
mammals,
which
share
characters
concerned
with
the
“higher
phenomena
of
life”
-
intelligence,
cardio-
vascular
physiology,
blood
temperature,
etc.
-
using
this
“grade”
concept
to
discredit
Huxley’s
sauropsid
bird-reptile
connection:
i.e.
he
is
replying
to
Huxley
(1867),
241,
and
(1868a),
as
well
as
Seeley
(1866a).
Seeley’s
retort,
in
which
he
calls
Owen
“unjust",
is
his
(1870a).
When
Robert
Lee,
a
Cambridge
contemporary,
received
an
offprint
of
this
paper,
he
told
Seeley
that
he
was
gratified
to
see
Owen
“handled
fairly
for
he
has
played
foul
all
through
life,
led
by
ambition
rather
than
love
of
truth
&
[is]
now
receiving
the
verdict
of
posterity
rather
sooner
than
expected”:
R.
J.
Lee
to
H.
G.
Seeley
(n.d.),
BL
Add.
42,
585,
f.
38.
I
would
like
to
thank
Kevin
Padian
for
his
constructive
criticism
of
my
analysis
of the
Owen-Seeley
relationship,
and
for
showing
me
his
MS,
“Historical
Misconceptions
of
Pterosaurs
and
the
Owen-Seeley
Dispute",
which
constitutes
Chapter
3
of
his
Ph.D.
“Studies
of the
Structure,
Evolution,
and
Flight
of
the
Pter-
osaurs”,
Yale
University,
1980.
Huxley
(1868a),
308;
cf.
the
Annals
review
of
Seeley’s
book
(Anon.
1870b,
1
88)
which
discusses
Huxley
and
Owen
on
“hot
blood”
and
the
latter’s
recourse
to
non-physiological
“adaptive”
characters.
Seeley
(1876),
85-7
answered
his
critics
and
insisted
that
the
pterosaur
lungs,
brain
and
heart
were
not
“adaptive”
at
all
but
part
of
an
avian
birthright.
Seeley
(1870b),
94;
Anon.
(1870b).
Both
in
The
Ornithosauria
and
in
the
“Discussion”
following
Huxley’s
(1870d)
did
Seeley
attempt
to
dis-
sociate
dinosaurs
from
reptiles:
Quart.
J.
.
Geal.
Soc.,
26
(1870),
31,
for
his
belief that
they
were
as
“unlike
reptiles
as
birds
or
mammals".
Seeley
(1872),
42-3,
44;
he
talks
of
Owen’s
“beautiful”
description,
and
the
“brain-case”
being
“a
modified
vertebra”
in
(1866b),
345,
362;
and
of
morphology
as
the
future
“lawgiver”
in
(1882),
14.
Cf.
Cope
(1887),
181,
who
also
considers
the
“vertebral
skull”
a
complex
and
unresolved
issue.
Seeley
(1887).
Huxley
(
1879),
3
54,
3
5
5;
the
“title-deeds”
were
mentioned
in
(
1868a),
304,
and
Rudwick
(1972),
250,
comments
on
this
appropriate
analogy
for
property-conscious
Victorians.
Bowler
(1976),
134;
and
on
Seeley
deciding
to
exten‘d
Owen’s
work,
A.
S.
Woodward
(1910),
xvii.
For
his
personal
assessment
of the
South
39
43
44
45
6
47
48
49
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African
“mission”
see
Seeley
(1889),
and
for
some
letters,
Swinton
(1962).
A.
G.
Bain
to
Rev.
].
Adamson,
22
April
1851,
BM(NH)
OC
2.35.
Dicynodon
was
set
off
in
the
order
Anomodontia
by
Owen,
and
in
1876
on
erecting
the
order
Theriodontia,
he
commented
on
“the
mutual
affinity
of
the
two
extinct
groups,
and
their
common
possession
of a
mammalian
structure”:
Owen
(1876c),
362.
Thus
when
he
eventually
speculates
on
the
origin
of
the
Platypus
([1880],
423),
he
actually
derives
it
from
anomodonts.
A.
G.
Bain
to
R.
Owen,
25
September
1848,
BM(NH)
OC
2.32.
Owen
mentions
the
difficulty
of
separating
bone
from
rock
in
(
1876a),
iii;
for
other
details
see
Bain’s
own
account:
(1854),
5
3-9.
Quoted
in
Swinton
(1962),
36;
on
Prince
Alfred’s
dicynodont,
see
Owen
(
1862).
Owen
comments
on
Galesaurus
and
its
“approach
to
the
mammalian
class”
in
(1860c),
60.
`
Owen
included
in
his
definition
of
the
Theriodontia
what
he
con-
sidered
to
be
mammalian
osteological
features,
e.g.
the
loss
of
the
ectopterygoid
bone
and
appearance
of
the
marsupial
entepicondylar
foramen,
Owen
(1876a),
75,
(1876b),
98-9.
Cf.
Seeley’s
“Discussion
of
Owen’s
various
papers,
Quart.
].
Geal.
Soc.,
32
(1876),
362;
35
(1879),
199;
36
(1880),
425;
37
(1881),
270.
T.
Bain
to
R.
Owen,
15
February
1878,
BM(NH)
OC
2.61.
On
the
subject
of
Bain’s
remuneration,
see
Owen
(1876a),
iii-iv,
and
Quart.
J
.
Geol.
Soc.,
35
(1879),
199.
Anon.
(1907),
244,
mentions
most
of
the
mammal-like
reptiles
having
gone
to
Owen
before
Seeley’s
arrival.
H.
Woodward
(1893),
52.
That
Huxley
did
on
occasion
examine
Bain’s
fossils
in
the
British
Museum,
see
Huxley
(1868f),
298-9.
Owen
(1876a),
76;
and
also
Quart. J.
Geol.
Soc.,
32
(1876),
99-101.
For
the
Presidential
assessment
of
Owen’s
papers,
seejohn
Evans
(1876),
1
1
2.
Owen
(1881),
265.
Brown
(1947),
139.
Huxley
(1880b),
468
-
Osborn
(1910),
31,
considered
this
essay
of
Huxley’s
“brilliant”.
Huxley
(1877),
67.
For
Baur’s
ability
to
accommodate
what
he
called
the
“sauromammalia”,
see
(1887),
102.
Here
Baur
admitted,
in
his
characteristic
broken
English,
that
theriodonts
were
“already
too
much
specialized
to
be
the
ancestors
of
Mammals”,
so
he
made
them
little-modified
descendants
of
the
hypothetical
Mid-Permian
“sauro-
mammalia”,
which
themselves
did
give
rise
to
mammals.
Little
mod-
ified
was
the
crux.
Shortly
before
he
died
insane,
Baur
told
Seeley
that
the
South
African
“mammal-like
reptiles,
or
reptile-like
mammals,
are
very
important
finds.
They
are
certainly
not
very
far
from
the
‘Sauro-
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References
mammalia’
as
I
have
called
the
hypothetical
ancestors
of
the
mam-
mals.”
G.
Baur
to
H.
G.
Seeley,
17
May
1895,
BL
Add.
42,
585,
f.
66.
Marsh
(1880),
23
8-9;
cf.
(1878),
when
he
still
thought
Dryolestes
an
opossum-like
marsupial.
Seeley
(1879),
462,
talks
of
a
“generalized
order".
So
although
Huxley
in
1862
had
challenged
Owen
to
say
in
what
way
a
fossil
Phascolotherium
was
more
generalised
than
a
living
opossum,
by
the
1870s
few
doubted
that
this
was
the
case.
On
the
Dimetrodon-amphibian
connection
see
Cope
(
1882),
3
8-40;
on
Dimetro-
don’s
discovery,
Cope
(1878),
esp.
529;
and
on
Cope’s
recognition
of
Huxley’s
difficulties,
(1884),
480.
Seeley
(1891),
238.
E.
S.
Goodrich
(1916)
completed
the
symmetry
of
the
system
by
labelling
the
branch
from
amphibians
to
mammals
the
“Theropsida”
(to
complement
Huxley’s
reptile-bird
branch,
the
“Sauropsida”).
For
a
sensitive
and
detailed
critique
of
Marxist
historiography,
as
applied
to
the
history
of
science,
R.
M.
Young
(1973).
Turner
(1978),
369,
lists
Owen
as
a
“preprofessional”.
Owen
actually
classified
one
theriodont,
Tapinocephalus,
as
a
dinosaur,
(1876a),
1-1
5,
and (1876d),
43-6.
This
was
not
deliberate
obfuscation,
but
it
does
suggest
that
he
was
conditioned
to
find
mammal-like
features
in
reptiles.
In
fact,
in
the
“Summary”
of
his
Catalogue
(
1876a),
Owen
juxtaposes
dinosaurs
and
theriodonts
in
an
effort
to
prove
the
reptilian
likeness
to
mammals.
Owen
(1880),
423.
Here
Owen
looked
on
anomodonts
as
mammalian
forerunners,
although
Cope
(1884)
derived
mammals
from
carnivor-
ous
pelycosaurs
(i.e.
Dimetrodon’s
group).
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